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A SYSTEM FOR COUPLING A TUBULAR MEMBER TO A 

PREEXISTING STRUCTURE 

Background of the Invention 
This invention relates to ooupGng a system for.ooupBng a tubular memt>er to 

5 a preexteting structure. 

Conventionaily, when a wellbore created* a number of casings are 
installed in the borehole to prevent collapse of the borehole wall and to prevent 
urtdestned outflow of drilling fluid into the fonnation or inflow of fhjid from the 
formation into the borehole. The borehole Is drilted in intervals whereby a casing 

10 which is to be installed in a lower borehole interval is lowered through a previously 
installed casing of an upper borehole interval. As a oonsequenoe of tNs procedure 
the casing of the lower interval Is of smaller diameter than the casing of the upper 
interval. Thus, the casings are in a nested arran g ement with casing diameters 
. decreasing in downward direction. Cement araiuli are provided between the outer* 

15 surfeoes of the casings and the borshoie waH to seal the casings from the borehole 
walL As a oonsequenoe of this nested anrangement a relativeiy large borehole 
diameter is required at the upper part of the wellbore. Such a large borehble 
diameter involves increased costs due to heavy casing handling eqiripment, large 
drUI bits arKi increased volumes of driHing fluid and drill cuttings. Moreover, 

20 fticreased drilling rig time is involved due to required cement pumphg. cement 
tiardenir>g, required equipment changes due to large variations in hole diameters 
drilled in the course of the well, and the large volume of cuttings drilled and 
removed. 

The present invention is directed to overcorrring one or more of the 
25 limitations of the exiting procedures for fbnning wellbores. 

- Summary of the Invention 
According to tiie present invention there is provided a system for coupling an 
expandable tubular member to a preexisting structure, comprising: 
30 ' means for positioning the tubular member and an expansion cone within the 

preexisting structure; 

means for anchoring the tubidar member to the preexisting structure; 
means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member, and 
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means for injecting a lidiricating fluid into the tfaiKng edge of the interfeoe 
twtween the expansion cone and the tubular member. 

PrefeFably, the system further comprtees a lubricating fluid, wherein the 
lubricating fluid has. a vteoosity ranging from 1 to 10,000 oentipoise. 
5 Pr^SefaUy. the means for ii^eding includes: 

iniecUng lubricating fluid into a tapered end of the expansion cone. 

Preferably, the means for ir^jecUng includes means for li^lecting lubricating 
fluid into the area around the axial midpoiirt of a first tapered end of the expansion 
cone. 

10 Preferably, the means for ii^ng includes means for Ir^ecting lubricating 

fluid Into a second end of the expansion oone. 

Preferably, the means for injedmg includes: 

means for injecting lubricatHig fluid into a tapered first end and a second «nd 
of the expansion cone. 

15 Preferably, the means for ftijecting includes means for injecting Udiricaflng 

fluid into an interior of the expansion cone. 

Preferably, the means for injecting includes means for breeding lubricating 
fluid through an outer surface of the expansion cone. 

Preferably, the means for injecting includes means for injecting the 
20 lubricating fluid Into a plurality of discrete locations along the trailing edge portion. 

Preferably, the system further comprises a lubricating fluid, wherein the 
lubricating fluid comprises drilfing mud. 

Preferably, the lubricating fluid further includes: 
TomTrimlll; 
25 EP Mudnb: and 

DriHN-Slld. 

PntenMjf, ttw system further comprises a lubricating fluid, wherein the 
lubricating fluid comprises: 
ToniTrimlll; 
30 EP Mudlib; and 

DrillM-Slid. 

Preferably, the means for axially displacing the e)q>ansion cone includes a 
means for pressurizing at least a portion of the interior of the tubular member. 

Preferably, the means for axiaBy displace the expension cone includes a 
35 means for injecting a fluidic material into the tubular member. 
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Preferably, the means for axially displacing the expansion cx>ne includes a 
means for displacing the expansion cone into the tidnjlar nnenrt)er. 

Preferak>ly, the means for axially displacing the expansion cone includes a 
5 means for displacing the expansion a>ne out of the tut>ular member. 

Preferably, the means for axially displacing the expansion cone radially 
expands the tubular member by 10% to 20%. 

Preferably, the system further comprises a means for applying direct racfial 
pressure to the tubular member. 
10 Preferably, the preexisflng structure includes a wellbore casing. 

Preferably, the preexisting structure includes a pipeline. 

Preferably, the preexisting structure includes a structural support 

Preferably, the system further comprises an expansion cone, wherein the 
expansion cone comprises an angle of attack ranging from 10 to 30 degrees. 
15 Preferably, the system further comprises a tubular member, wtweih the 

tubular member includes: 

an annular nr\ember. having: 

a wall ttrickness that varies less than 8 %; 

a hoop yield strength that varies less than 10%; 
20 imperfections of less than 8% of the wan thickness; 

no fetlure for radial expansions of up to 30 %; and 

no necking of the walls of the annular member fbr radial expanstons of up to 

25%. 

Preferably, the system further comprises a tubular member, wherein the 
25 tubular member includes: 

a first tubular member, 

a second tubular member; and 

a pin arKi box threaded connectk>n for coupling the first tubular memt)er to 
the second tubular member, the threaded oonnectkxi including: 
30 one or more seal^ members fbr sealbig the interface between the first and 

second tutniiar memt)ers. 

Preferably, the one or more sealing memt)er8 are positk>r>ed adjacent to an 
end portfon of the threaded connection. 
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Preferably, one of the seafing members is positioned adjacent to m end 
portion of the threaded connectiori; and wherein another one of the sealing 
mennbers is not positioned adjacent to an end portion of the threaded cmnedion. 

Preferably, a plura% of the one or more sealing members are positioned 
5 adjacent to an end portion of the threaded connectton. 

Preferably, the system further conq)rises a tubular member, whermn the 
tubular member includes: 

a layer of a lutwicarrt bonded to the interior surface of the tubular member. 

Preferably, the lubricant comprises a metallic soap. 
10 Preferably, the lubricant is chemicaliy bonded to the interior surface of the 

tubular menr^r. 

Preferably, the lubricant is mechanicalty bonded to the interior surface of the 
tubular member. 

Preferat>ly, the lubricant is adhesively txxided to the interior surface of the 
15 ti^lar member. 

Preferably, the lubricant indudes epoxy, molyt>denum disulfide, graphite, 
alunrmum, copper, alumisincate and pdyethylenepolyami^ 

Preferably, ttie system further comprises a tubular member, wherein the 
tubular rriember includes: 
20 a pair of tubular members having threaded portions coupled to one another; 

and 

a quantity of a sealarit within the threaded portioris of the ttri>u^ 
Preiferably, the sealant is selected from ttie group consisting of epodes, 
thermosetting sealing compounds, curaUe seaBng compounds, and seeing 
25 oorr^Kninds having polyrnerizable materials. 

Preferably, the seatent includes an initial cure cyde and a final cure cyde. 
Preferably, the seatent can be stret c hed up to 30 to 40 percent wittxsut 

failure. 

Preferat>iy, the sealant is resistant to converitional wePbore fluidic materials. 
30 Preferably, the material properties of the seatent are substentiaUy stable for 

temperatures ranging from 0 to 450^. 

Preferat>iy, the threaded portions of the tubular members indude a primer for 
improving ttie adhesion of the seatent to the ttireaded portions. 

Preferably, the system further comprises a tubular member, wherein the 
35 tubidar member indudes: 
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a pair of rings for engaging the preexisting structure; and 
a sealing elenient positioned between the rings for sealing the interface 
between the tubular nnember and the preexisting structure. 

Preferably, the system further oompftees a tubular member, wherein the 
5 tubular member includes: 

a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion including a 
sealing element; and 

a second preexpanded portion coupled to the intennediate portion. 
10 Preferably, the system further comprises: 

a tubular member; 
an expansion oor^; 

a support member including a fluid passage, the expansion cone coupled to 
the support niember. the tubular ntember coupled to the expand 
15 a slip joint coupled to the expansion cone; 

an end plate coupled to the sHp joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
the interior portion of the tubular member between the expansion cone and the end 
plate. 

20 Pnsferably, the system further comprises a tubular member, wherein the 

tutxilar member includes a slotted end portion. 

Preferably, the system further comprises a tubular member and an 

expansion cone, wherein the tubular member and the expansion cone define a 

chamber adapted to be pressuilzed. 
25 Preferably, the system further comprises a HiMc passage coupled to the 

charrrt)er. 

Preferably,, the system further comprises a lubricating fluid in an inlerfece 
between the expansion oone and the tubular member. 

Preferably, the lubricating fluid comprises drilHng mud. 

30 

Brief Description of the Drawings 
FIG. la is a fragmentary cross-sectional illustration of the placement of an 
apparatus for expanding a tubular member within a welibore casing. 
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FIG. lb is a fragmentary cross-secKonal illustation of the apparatus of FIG. 
la after anchoring the expandable tubular member of the apparatus to the wllbore 
casing. 

RG. 1c is a fragmentary cross-sedional Ohjstration of the apparatus of FIG. 
5 lb afttt* initiating the a}daldisplacernent of the expansion 

FIG. Id is a fragmentary ooss-septional aiustration of the apparatus of FIG. 
lb after initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized flukl below the expansion oone. . 

FIG. 1e is a fragmentary cross-secttontal illustration of the apparatus of FIGS. 
10 1c and Id after the completion of the racfial expansion of the expandable tubular 
member. 

FIG. If is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
1e after the decoupling of the anchorir^ device of the apparatus from the welfcore 
casing. 

.15 FIG. 1g is a fragmentary doss-sedional illustration of the apparatus of FIG. 

If after the removal of the anchoring device of the apparatus from the wellbore 
casing. 

RG. 2a is a fragmentary cross-sectional illustration of the placenient of an 
apparatus for expanding a tubular member wHhin a wellbore casing and an open 
20 hole in a subterranean fomiation. 

FIG. 2b is a fragmentary ooss-secHonai Illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

FIG. 2c is a fragmentary cross-sedional iUustration of the apparatus of FIG. 
25 2b after initiating the axial displacement the expansion oone. 

FIG. 2d is a fragmentary cross-sedional iilustratton of the apparatus of FIG. 
2b after initiating the axial displaoernent of the expansion oone by pulling on the 
expansion cone and also by injecting a pressurized fluid below the exparislon cone. 
FIG. 2e is a fragmentary cross-sedional illustration of the apparatus erf RGS. 
30 2c and 2d after the completion of the radial expansion of the expandable tubular 
member. 

FIG. 2f is a fragmentary cross-sedional illustration of the apparatus of FIG. 
2e after the decoupling of the anchoring device of the apparatus from the open hole. 
RG. 3a is a fragmentary cross-sedional illustration of the placement of an 
35 apparatus for expanding a tubular member withm a wellbors casing. 
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FIG. 3b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
. 3a after anchoring the expandatde tubular m«Tit)er of the apparatus to the wellbore 
cashg. 

FIG. 3cis a fragmerrtary cross-eecHonal illustration of the apparatus of R6. 
5 3b after initiating the a)daldisplaoerram of the expantion cone. 

FIG. 3d is a fragmentay cross-sectional Uli^tration of the apparatus of flG. . 
3c after completing ttie radial expansion of the expandable tubutar nrmnber. 

FIG. 4 is a fragmentary cross-seclional Muetration of a ehock absorbing 
system for use in the apparatus of FIGS. 1 a to 3d. 
10 FIG. 5 is a cross-secHonal Ihistration of a coupling aoangennent for use in 

the expandable tubular members the apparalw of FIGS, la to 3d. 

FIG. 6 is a cross-sectional fflustration of an expandable tubular member 
having a slotted lower section for use bi the apparatus of FIGS. 1a to 3d. 

FIG. 7 is a cross-sectional Hustration of an expandable tubular rhember 
15 having a pre-expanded upperportion for use in the apparatus of FIGS, ia to 3d. 

RG. .B is a cross-sectional iflustration of an expandable tubular member 
having a slotted upper section for use in the ai^ratus of FIGS, la to 3d. 

FIG. 9 is a graphical illustration of a method of applying an axial force to the 
acpansion cones of the apparatus of FIGS, la to 3d. 
2D FIG. 10a is a fragmentary cross-sectional illustration of the placement of an 

apparatus for expanding a tubular member within a wellbore casing. 

FIG. 10b to a fragmerrtary oose-eedbnal illustratiovi of the apparatus of HG. 
10a during the injection of a non-hardenaUe fluidic nfiaterial into and out of the 
apparatus. 

25 FIG. 10c is a fragmentary cross-sectional illustration of the appar^ 

10b during the injection of a hardenable fluidic eeaflng material into and out of the 
apparatus^ 

FIG. lOd is a fragmentary cross-sectional Olustration of the apptfatus of FIG. 
10c after the placement of a valve closure element into the valve passage of the 
3Q anchoring device of the apparatus. 

FIG. lOe is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lOd after anchoring the expandable tubular member of the apparatus to the wiallbore 
casing. 

FIG. 1 or is a fragmentary cross-sectional illustration of the apparatus of FIG. 
35 1 0e after initiating the axial displacement of the expansion cone. 


FIG. lOg is a fragmentary cross-sectional niustration of the apparatus of FIG. 
lOe after initiating the axial displacement of the expansion cone by pulling on the 
expansion oone and injecting a pressurized fluid bekm the expansion cone. 

FIG- lOh is a fragmentary cross-sectional Oli^tration of the apparatus of 
FIGS. lOf and lOg after the completion of the radU expansion of the expandat>l6 
tubular memt>er. 

FIG. 10i is a fragmentary cross-sectional lllustrBtion of the apparatus of FIG. 
lOh after the decoupling and renraval of the anchoring device of the apparatus from 
the wellbore casing. 

FIG. 11a is a fragmentary cross-sectionar illustration of an app»atus for 
coupGng an expandable tubular member to a preexisting strucbim. 

FIG. 1 1b is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
1 la after anchoring the expandable tubularmember of the apparatus to the ¥rellbore 
casing. 

FiG. 11 c is a fragmentary cross-sedbnal illustration of the apparatus of FIG. 

I lb after initiating the axial displacement of the expansion cone. 

FIG. 1 1d Is a fragmentary cross-sectional illustration of the apparatus of FIG. 

I I c after stopping the axial displacement of the expansion oone prior to deactivating 
the anchoring devioe. 

FIG. 1 1e is a fragn)entary cross-sectionat illustration of the apparatus of FIG. 
1 1d after deactivating the anchoring device. 

FIG. 1 1f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1e after initiating the axial displacement of the expansion cone and the deactivated 
anchoring devioe. 

FIG. 11g is a fragrnentarycross-secUonal illustration of the apparatus of FIG. 
11f after the completion of the radial expanskin of the expandable tubular member. 

FIG. 12a to a fragmentary cross-sectional atystralion. of an apparatus for 
couplhg an expandable tubular member to a preexisting structure positioned within 
awettbore. 

FIG. 12b is a firagrnentarycross-sectionai illustration of the apparatus of FIG. 
12a after expanding the expandable expansion oone in order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 12c is a fragmentary cross-sectional illustration of the apparatus of AG. 
12b after initiating the axial displaoement of the expandable expansion cone. 
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FIG. 12d is a fragmentary cross-sedionai aiistration of the apparatus of FIG. 
12c after ooinpleting the radial expmsion of the expandatHe tubular men*er. 

FIG 13a is a fragmentary cross-sectional illustration of an apparatus for 
coupling an expandat)le tubular member to a preexisting stnicture positioned within 
5 aweiRxHO. 

FIG. 13b is a fragmentary cross-sectional illustration of the apparatus of R6. 
13a after actuating the shape memory metal hwerts in oixier to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 13c is a fragmentary cross-sedionai Olustration of the apparatus of FIQ. 
10 13b after initiating the axial displaoement of the expansion cone. 

FIG. 13d Is a fragmentary crossrseciionai Illustration of the apparatus of RG. 
13c after completing the radial expansion of the expandable tubular rhember. 

RG. 14a is a fragmentary cross-sectional illustration of an a|^>aratus fbr 
coupling an expandable tubular membec to a preexisting ebuciure positioned within 
15 a wellbore casing. 

FIG. 14b is a fragnr»entary cross-sectional illustration of the appcratus of RG 
14a after coupling the packer to the wellbore casing. 

FIG. 14c is a fragmentary cross-sedionai illustration of the apparatus of RG. 
14b after initiating the axial displacement of the expandable tubular member towards 
20 the expansion cone. 

RG. 14d is a fragmentary cross-secdonai illustration of the apparatus of FIG. 
14c after radially expanding the end of the expandable tubular member onto the 
expansion oone. 

FIG. 14e is a fragmentary cross-eecdonal lOustration of the apparatus of FIG. 
25 14dafiar decoupling the packer from the wellbore casing. 

FIG. I4f is a fragmentary cross-sectional Hlustration of the apparatus of Ra 
14e after initiating the axial dispiacentent of the expanskm cone relative to the 
expandable tubular member. 

FIG. 14g is a fnagmentaiy cross-sectional iUustratton of the completion of the 
30 radial expansion of the expandable tubular member. 

FIG. 15a is a fragmentary cross-secSonal illustration of an apparatus fbr 
coupling an expandable tubular member to a preexisting stnidure positkNwd within 
aweHtMre. 

FIG. 15b is a finagmentary cross-sectional Wustretion of the apparatus of FIG. 
35 1 5a aRer coupling the resilient anchor to the wellbore casing. 
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FIG. 15c is a fragmentary cross-sectional iilisbation of the apparatus of FIG. 

. 15b after initiating the axial displaoMiem of the expand 

FIG. iSd is a fregRientaiy cross-sectional illustration of the apparatus of FIG. 

IScafter completion of the radal expanston of the expandable tubular member. 

5 FIG. 16a Is a top view of a resilient anchor for use in the apparatus of FIG. 

15a. 

HG. 16bi8 atopviewoftheresieentenchor<rfFIG. 16a after releasing the 
coiled resilient member. 

RG. 17alsatopviewofaiesiOentanchorforuseintheafH>aratusof FIG. 

10 15a 

FIG. 17b is a top view of the resilient anchor of FIG. 17a after releasing the 
resirient elements. 

FIG. 18a is a fragmentary crass-sectional top view of a resilient anchor for 
use in the apparatus of. FIG, IQa. 

15 F^'G. 18bisafragrnentarycross-secliorialtopviewof theiiesilientanchor^ 

RG. 18a after releasing the resilient elements. 

FIG. 19a is an front view of an expandable tubular member including orw or 
mora resifient panels. 

RG. 19b Is a cross-sectional view of the expandable tubular member of FIG. 

20 19a 

FIG. 19c is a bottom view of the expandable tubular member of FIG. 19a. 

FIG. 20a is a fragmentary cross-sectional illustration of an apparatus for 
coupDng an expandable tubular member to a preexisiinig structuro positioned within 
aweUbore. 

25 RG- 20b is a fragmentary cros»sectionalillustFation of the apparatus of FIG. 

20a after coupling the anchor to the weObore casing. 

FIG. 20c is a fragnientaiy cnss^ectionai ahJslFBlkm of the apparatus of F^ 
20b after initiating the axial displacement of the expansion cone. 

FIG. 20d is a fragmentery cross-sectional HliBtration of the apparatus of FIG. 
30 20c after completion of Ihe radial expansion of the expandable tubuter member. 

FIG. 21a is an illustration of the anchorof the apparatus of FIG. 20a. 

FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
the spikes. 

FIG. 22a is an illustration of the anchor of the apparatus of FIG. 20a. 
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FIG. 22b is an illustration of the anchor of FIG. 22a after outwardly extending 
thespikes. 

FIG. 22c Is a cross-sectional illustration of the petals of the anchor of FIG 

22a. 

FIG. 23a is a fiFagmentary cross-sectkanal illustration of an apparatus for 
coupling an expandat)le tutNiiar member to a preexisting stnjcture positioned within 
aweilbore. 

FIG. 23b is a fragmentaiy cross-sectional illustration of the apparatus <rf FIG. 
20a after irijecting a quantity of a hardenaUe fluidic sealing materiai into the open 
hole vfemxKB section proximate the lower section of the expandal)ie tutnJar 
memt>er. 

FIG. 23cls a fragmentary cross-sectionai Blustretion of the apparatus of FIG. 
23b after permitting the hardenable fluidic seafing material to at least partially cure. 

FIG. 23d Is a fragmentary cross-secdonal illustration of the apparatus of RG. 
23c efler initiating the axial displacement of the ejcpansion cone: 

FIG. 23e is a fragmentary cross-sectional Ulustration of the apparatus of FIG. 
23d after completion of the radial expansion of the expandat)le tutnitar member. 

FIG. 24a is a fragmentary cross-sectional illustration of an apparatus and 
method for coupling an expandable tubular member to a preexisting stnjcture 
positioned within a welibore casing and an open hole wellbore section. 

FIG. 24b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
24a after releasing the packer. 

FIG. 24c is a fragmentary cross-sedkmai WustratkMi of the apparatus of FIG. 
24b after extruding the expandable tubular member off of the expanston cone. 

FIG. 25a is a fragmentary cross-sedkmai illustralkm of an i«>paiatus and 
method for coupling an expandable tubular meniber to a preexistkig stnicture 
positkMied within a wellbore casing and an open hole wellbore sedkm. 

FIG. 25b is a fragmentary cross-sedkxiai iBustration of the apparatus of flG. 
25a after injecting a quantity of a flukJic material Into the expandable tubular 
member having a higher density than the fluM within the preexisthg stredure 
outskle of the expandable tubular, member. 

FIG. 25c is a fragmentaiy cross-secttonal illustratkxi of the apparatus of FIG. 
25b after extniding the expandable tubular member off of the expwtskxi cone. 

RO. 26a is a fragmentaiy cross-sedxxia! illustratkxi of an apparatus and 
method for coupling an expandable tubular member to a preextetkig stnidure. 
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FIG. 26b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
26a after the initiation of the radid expansion process. . 

FIG. 26c is a fragmentary cross-sedionai illustration of the completion of the 
radial expansion process using the apparatus of FIG. 26b. 
5 HG. 27 is a flow chart iiiustiation of a method of coupfing an expandable 

tubular to a preejdsling ^lucture. 

FIG. 28 is a cross-sectional illustration of an expandable tubular coupled to a 
preexBting structure using an expansion cone. 

FIG. 29 is a cross-sectional Bustrallon off the subsequent application of radte^ 
10 pressure to the expandable tubular member of FIG. 28. 

Detailed Descriplion 

Refening initially to FIGS, la, lb. Ic. Id, 1e, If and 1g. a method and 
apparatus for coupling an expandable tubular men*or to a preexisting stnxftjiB will 
be described. Referring to Fig. la. a w^Ubore casing 100 Is positioned wilMn a 
15 subterranean formation 105. The wellborB casing 100 may be positlonad in any 
orientation from the vertical direction to the horizontal direction The welBxire casing 

100 further Includes one or more openings 110 that may have been the result of 
unintentiohal damage to the weHbore casing 100, or due to a prior perforation or 
fracturing operation performed upon the surrounding subtenanean fonnation 105. 

20 As wHI be recognized by persons having oitlinafy skHI in the art, the openings 110 
can adversely affect the subsequent operatian and use of the weHbore casing 100 
unless they are sealed off. 

An apparatus 115 is utilized to seal off the openings 110 in the welibore 
casing 100. More generally, the apparatus 115 is prelerably utilized to fbrni or 

25 repair weObore casings, pipeines. or structural supports. 

The apparatus 1 15 preJsrabhf includes a firet support member 120. a second 
support member 125. an expansion cone 130. an anchortr^ device 135, and 
expandable tubular member 140. and one or more sealing membere 145. 

The firet support member 120 is prefeiably adapted to be coupled to a 

30 surface location. The first support member 120 Is further coupled to the anchortng 
device 135. The first support memtwr 120 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 135. The first support member 120 
may, for example, be conventional commerciaNy available slick wire, braided v^re, 

35 ooHed tubing, or drilling stodt material. 
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The second support member 125 is preferably adapted Id be coupled to a 
surface location. The second support member 125 is further coupled to the 
expmion cone 130. The second support mentber 125 is preferably adapted to 
pemrit the expansion cone 130 to be axiaily displaced relative to the first support 
5 member 120. The second support memlwr 125 may. for example, bo coriventlonal 

commercially available slide wire, braided wire, coiled tubing, or driUing stodi 
material. 

The expansion cone 130 is coupled to the second support men^ 125. The 
ttqMnsion cone 130 is preferably adapted to radially expand the expandable tubular 

10 member 140 when the expansion cone 130 is axiaily displaced relative to the 
expandable tubular mend}er 140. 

The anchoring device 135 is coupled to the first support member 120. The 
anchoring device 135 Is preferably adapted to be oontroHably coupled to the 
expandable tubular membiar 140 and the wwllbore casing 100. In this rwnner, the 

15 anchoring device 135 prefwably controOaWy anchore the expandable tubular 
mmtm 140 to the welbore casing 1.00 to fiadlHaie the radial expansion of the 
expandable tubular member 140 by the a>dal dispiaoement of the expansibn oone 
130. The anchoring device 135 includes one or rnore expandable elemenb 150 that 

are adapted to controllably extend from the body of the anchoring device 135 to 
20 engage both the expendable tubular me(nber140 and the weObore casing 100. The 
expandable elements 150 are actuated using fMdic pressure. The anchoring device 
135 Is any one of the hydrauycelly eduatad packere oomrnerdaiiy avaUabto from 
HaMNirtbn Energy Sen/ices or Baker-Hughes. 

The expandatrie tubular member 140 is removably coupled to the expansion 
25 cone 130. The expandable tubular member 140 Is further preferably adapted to be 
removably coupled to the expandable etement 150 of the anchoring device 135. 
The expandabto tubular member 140 Includes one or more anchoring windows 155 
for pennitting the expandable elements 150 of the anchoring device 135 to engage 
the wellbore casing 100 and the expandable tubular member 140. 
30 The expandable tubular member 140 further Includes a tower section 160. an 

Intemiediate section 165. and an upper section 170. The tower sedton 160 Includes 
the enchoring windows 155 in order to provide anchoring at an end portion of the 
expandable tubular menter 140. The wan thickness of the tower and Intennediate 
sedtons. 160 and 165. are toss than the waU thteknees of the upper section 170 In 
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order to optimally couple the radially mqaanded portion of the expandable tutiular 
member 140 to the wellbore ca^ 100. 

The sealing membere 145 are coupled to the outer suifeoe of the upper 
portion 170 of the expandable tubular member 140. The seaing members 145 are 
5 preferably adapted to engage and fiuidicly seal the inteifaoe between the radially 
expanded expandable tubular member 140 and the wellbore casing 100. The 
apparatus 115 includes a plurality of seafing meirtiers 145. The sealing members 
145 surround and isolate the opening 110. 

As illustrated in FIG. la, the apparatus 115 is prefeiably positioned wRMn the 

10 wellbore casing 100 with the expandable tubular member 140 positioned in 
opposing relation to the opening 110. The apparatus 115 includes a pluraBty of 
seaihg members 145 that are positioned above and below the opening 110. In this 
manner, ttie radial expansion of the expandable tubular member 140 optimally 
iluidicly isolates the opening 110. 

15 As IDustrated in FIG. lb. the apparabe 1 15 is then anchored to the wellbore 

casing 100 using the anchoring device 135. The anchoring device 135 is 
pressurized and the expandable element 150 is extended from the anchoring device 
135 through the conresponding anchoring window 155 in the expandable tubultf 
member 140 into intimate contact wHh the wellbore casing 100. in this manner, the 

20 lower section 160 of ttie expandable tubular mentber 140 is removably coupled to 
the wellbore cadng 100. 

A compressible cement and/or epoxy then it^eded into the annular space 
between ttie unexpended portion of ttie tubular member 140 and ttie wellbore casing 
100. The compressible cement and/or epoxy is ttien permitted to at least partialy 

25 cure prior to tito Initiation of ttie radial expansion process, in ttiis manner, an 
annular structural support and fluMlc seal te piovWed around ttie tubular member 
140. . 

As Hlustrated in FIG. 1c, ttie expansion cone 130 is ttien axially displaced by 
applying an axial force to ttie second support member 125. The axial displacement 

30 of the expansion cone 130 radially expands ttie expandable tubular member 140 
into bitimatB contact witti ttie wails of ttie wellbore casing 100. 

As illustrated in FIG. 1 d. the axial displacement of ttie e)^nsion cone 1 30 is 
enhanced t>y injecting a pressurized fluidic material nito the annular space t>etween 
ttie first support member 120 and ttie second support member 125. In ttiis manner. 

35 an upward axial force applied to ttie lower annular face of ttie expansion cone 130 
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using the pressurized fluidic materiai. In this manner, a temporary need for 
increased axial force during the radial expansion process can be easily satisfied. 

As illustrated in RGS. 1e. If. and 1g. after the expandable tutMilar member 
140 has been radially expanded by the axial displacement of the expansion cone 
130. the first support meniber 120 and the anchoring device 135 are preferably 
renwved from expandable tubular member 140 by de-pressurlzing the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
from the vyeilbore casirig 100. 

As iUustrated In FIO. 1g. The opening 110 in the wellbore casing 100 is 
seated off by the radially expanded tubular member 140. In this manner, repairs to 
the wellbore casing 100 are optlmaliy provided. More generally, the apparatus 115 
is used to repair or form wellbore casings, pipelines, and stmctural supports. 

Referring to FIGS. 2a. 2b. 2c i2d. 2e and 2f. a method and apparatus for 
coupling an expandable tulxjlar mernber to a preexisting structure will be described. 
Referring to Fig. 2a. a wellbore casing 200 and an open hole wellbofe section 1205 
are positioned within a subterranean formaticMi 210. The wellbore casing 200 and 
the open hole wellbore section 205 may be positioned in any orientation from the 
vertical direction to the horizontal direction. 

An apparatus 215 Is utilized to couple an expandable tubular member to an 
end portion of the weHbore casing 200. In this manner, the open hole wellbore 
section 205 Is provided with a cased portion. More generally, the apparatus 215 is 
preferably utiiizad to fbnn or repair wellbore casings, pipelinps. or stnictural 
s(q>porfs. 

The apparatus 215 preferably includes a first support member 220, a second 
support member 226, an expansion oone 230. an anchoring device 235. an 
expandable tubular member 240, one or more upper sealing membere 246. one or 
nwre lower sealing menibere 250. and a flexibie coupling elernent 255. 

The first support member 220 Is preferably adapted to be coupled to a 
surface location. The first support member 220 is further coupled to the anchoring 
device 235. The first support mewtoor 220 is preferably adapted to convey 
pressurized fluldic materials and/or electrical current and/or communication signate 
from a surface location to the anchoring device 235. The firet support member 220 
may. for example, be conventional commercially available slick wire, braided wire, 
ooited tubing, or drilling stodc material. 
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The second support member 225 is preferably adapted to be coupled to a 
surfeoe locafion. The second support meinber 225 is further ooupted to the 
expansion cone 230. The second support member 225 Is prefierably adapted to 
permit the expansion cone 230 to be axiaily displaced relative to the first support 
5 member220. The second support member 225 may, for example, be conventional 
commercially available slick wire, braided wire, coiled tubing, or drWing stock 
material. 

The support member 220 Is telescopically coupled to the support member 
2^, and the support member 225 is coupled to a surtaoe support structure, 
id The expansion cone 230 Is coupled to the second support member 225. The 

expansion cone 230 is preferably adapted to radiaHy expand the expandable tubular 
mend)er 24Q \when the expansion cone 230 is axlally displaced relative to the 

expandable tubular men^r 240. 

The anchoring device 235 is coupled to the first support member 220. The 

15 anchoring device 235 is preferably adapted to be conlrollably coupled to the 
expandable tubular member 240 and the open hole wettxm aectfon 205. in this 
manner, the anchoring device 235 preferably controllably anchors the expandable 
tubular member 240 to the open hole weUbore section 205 to tedlitate tlie radial 
expansion of the expandable tubular member 240 by the axial displaoement of the 

20 expaittlon cone 230. The anchoring device 235 Includes one or more expandable 
elements 260 that are adapted to oontrollabiy extend from the body of the anchoring 
device 235 to engage both the flexible coupling element 255 and the open hole 
wellbore section 205. The expandable elements 260 are actuated using fluidic 
pressure. The anchoring device 235 is any one of the hydraullcally actuated 

25 packers corronerdallyavaBable from Ha!ia>uiton Energy Services or Baker-Hughes. 

The expandable tiijular member 240 is renx)vably coupled to the expansion 
cone 23a The expandable tubular member 240*ls further preterabiy coupled to the 
flexible coupling element 255. 

The expandabte tubular member 240 further inckxles a tov»er sectkxi 265, an 
30 Intennediate sedkxi 270, and an upper sedfen 275. The tower sectkm 265 Is 
coupled to the flexible coupling element 255 Bi order to provWe anehortog at an end 

portton of the expandable tubular member 240. The wall thtokness of the kumr and 
intemwdlate sedkxw. 265 and 270. are less than the wall thk:icness of the upper 
section 275 in order to optimally couple the radially expanded portkm of the 
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expandable tubular member 240 to the wellbore casing 200 and the open hole 
weUbore section 205. 

The upper sealing members 245 are coupled to the outer surface of the 
upper portion 275 of the expendable tubular member 240. The upper sealing 
membera 245 are prefiBrBbly adapted to engage and fluldidy seal the interface 
between the radially expanded expandable tubular member 240 and the %wellbore 
casing 200. The apparatus 215 includes a pluraB^ of upper seaHng members 245. 

The loMor sealing members 250 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular member 240. The lower sealing 
members 250 are preferably adapted to engage and fluidicly seal the interteoe 
between the radially expanded expandable tubular member 240 and the open 
wellbore section 205. The apparatus 215 includes a plurality of lower sealing 
membere250. 

The flexible couplirig element 255 is coupled to the lower portion.265 of the 
expandable tubular member 240. The flexible coupling element 255 Is preferably 
adapted to rediaily expanded by the anchoring device 235 Into engagement within 
the walls of the open hole wellbore section 205. In this manner, the lower portion 
265 of the expandable tubular member 240 is coupled to the walls of the open hole 
wellbore section 205. The flexible coupling element 255 is a slotted tubular 
member. The flexible coupling element 255 includes one or more hook elements for 
engaging the wans of the open hole wellbore section 205. 

As mustreted In fTG. 2a. the apparatus 215 is preferably positioned vwith the 
expandable tubular member 240 positioned In overiapping relation with a portion of 
the wellbore casing 200. In tWs manner, the radially expanded tubular member 240 
is coupled to the lower portion of the wellbore casing 200. The upper sealing 

rnembers 245 are positioned In opposing relation to the lower portion of the wellbore 
casing 200 and the lower sealing members 250 are positioned m opposing relation 
to the walls of the open hole weUbore section 205. In this manner, the interfaoe 
between the radially expanded tubular member 240 and the wellbore casing 200 
and open hole wellbore section 205 is optimally fluWidy sealed. 

As Ulustreted in FIG. 2b. the apparatus 215 is then anchored to the open 
hole wellbore section 205 using the anchoring device 235. The anchoring device 
235 is pressurized and the expandable element 280 is radially extended from the 
anchoring device 235 causing the flexible coupling element 255 to radially expand 
into inb'mate contact with the walls of the open hole wellbore section 205. In this 
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manner, the lower section 265 of the expandable tubular men^ 240 is removably 

coufried to the walls of the open hole weilbore secfion 205. 

A compressible cement and/or epoxy is then injected into ttie annuiair ^Moe 

between the unexpended portion of the tubular member 240 and the weilbore casing 
5 100 and/or the open hole weilbore section 205. The oompressibie cement and/or 

Bpaxf is then pemutted to at least partially cure prior to the initiation of the radial 

«q)ansion process. In this nrianner. an annular structural support and.flutdic seal is 

provided around the tubular member 240. 

As iilustiated in FIG. 2c the expansion cone 230 is then axialty displaced by 
10 applying an axial force to the second support member 225. The axial displacement 

of the expanston cone 230 radially expands the expandable tubular member 240 

into intvnate contact with the walls of the open hole ^wellbo^e section 205. 

As illustrated in FIG. 2d, the axial displacement of the expansion cone 230 is 

enhanced by ir^ecting a pressurized fluidic material into the annular space between 
15 the first support member 220 and the second support member 225. In thts'-nwnner, 

an upward axial force is appRed to me lower annular face of the expansion cone 230 

using the pressurized fluidic material. In tNs manner, a temporary need for 
Increased axial force during the radial expansion process can be easily satisfied. 
As iiiustralsd In FIGS. 2e and 2r. after the expandable tubular member 240 

20 has been radiaUy expanded tiy the axial displacement of the expansion oone 230. 
the first support meiT*or 220 and the anchoring device 235 are preferably removed 
from expandable tubular member 240 by de-pressurizing the anchoring device 235 
and then Hfting the first support member 220 and anchoring deVioe 235 from the 
weObore casing 200 and the open hole weilbore section 205. 

25 Referring to FIGS. 3a. 3b. 3c. and 3d. a method and apparatus for coupling 

an expandatde tubular member to a preexisting stnjcture will be described. 
Referring to Fig: 3a, a weilbore casing 300 is positioned within a subterranean 
formation 305. The v»rellbore casing 300 may be positioned In any orientation from 
the vertical direction to the horizontal direction. The weilbore casing 300 further 

30 includes one or more openings 310 that may have been the result of unintenttonal 
damage to the weilbore casing 300. or due to a prior perforation or fracturing 
operation peribrmed upon the sunounding subterranean formation 305. As will t>e 
recognized by persons having ordinary sldH in the art, the openings 310 can 
adversely affect the subsequent operation and use of the weilbore casing 300 

35 unless they are sealed off. 
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An apparatus 315 is utyized to seal off the openings 310 In the wetttiore 

. casing 300. More generally, the apparatus 315 is preferably utiUzed to fbnn or 

repair welitwre casings, Pipelines, or structural supports. 

The apparatus 315 preferably includes a support member 320, an expansion 

cone 325. an anchoring device 330. an e)(pandable tubular mernber 335. and one or 
more sealing menters 340. 

The support member 320 is preferably adapted to be coupled to a surfece 
location. The support member 320 Is further coupled to the expansion cone 325 
and the anchoring device 330. The support member 320 is preferably adapted to 
convoy pressurized fluidic materials and/or eledrfcal current and/or oommunication 
signals from a surface location to the anchoring device 330. The support member 
320 may. for example, be conventional commercially available slick wire, braided 
vAn, coiled tubing, or drNfing stock material. 

The expansion cone 3?5 is. coupled to the support member 320. The 
expansion cone 325 is preferably adapted to radially expand the expandable tutMJiar 
meiTtber 335 when the expansion cone 325 is axially displaoed illative to the 
expandable tubular member 335. 

The enchoring device 330 is coupled to the support member 320 and the 
expansion oone 325. The anchoring device 335 is prefefably adapted to conboHaUy 
coupled to the expandable tubular member 335 to the weHbore casing 300. Inthis 
manner, the anchoring device 330 preferably oontrollably anchors the expandable 
tubular member 335 to the weNbore casing 300 to fadlitate the radial expaiNien of 
the expandable tubular member 335 by the axial diaplaoement of the niqianiiuii 
cone 325. The anchoring device 330 includes one or more e)q)andable elaments 
345 that are adapted to oontrollably extend fifom the body of the anchoring device 
330 to radially dispiaoe corresponding engagement elements 350 provided m the 
expandable tubular member 335. The radial displaoement of the engmement 
elements 350 couples the expandable tubular member 335 to the weilbore casing 
300.. The expandable elements 345 are pistons that are actuated using fluidic 
pressure. The anchoring device 330 is any one of the hydraulically actuated 
anchoring devices commerdaily available from Halliburton Energy Services or 
Baker-Hughes. 

The expandable elements 345 are explosive devices that oontrollably 
generate a radially directed explosive fore© for radially dispiadng the engagement 
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elements 350. The explosive expandable elements 345 are shaped explosive 
charges commercially available from Hefliburton Energy Services. 

The expandable tubular member 335 Is removably coupled to the expansion 
oone325. "Hie expandable tubular member 335 includes one or more engagement 
devk»s 350 that are adapted 10 be radially displaoed by the anchoring device 330 
into engagement vKith the walls of the weBbore casing 300. In this manner, the 
expandable tubular member 335 is ooufM to the welbore cashg 300. The 
engagement devices 350 indude teeth for biting into the surface of the ^bore 
casing 100. 

The expandable tubular member 335 further includes a kwiiBr section 355, an 
intermediate section 360. and an upper section 365. The lower section 355 includes 
the engagement device 350 in order to provide anchoring at an end portion of the 
expandable tubular member 335. The wall thidcness of the Imrer and intennediate 
sections. 355 and 360. are less than the waH thidmess of the upper section 365 in 
order to optimally couple the radially expanded portion of the expandable tubular 
member 335 to the wellbore casing 300. 

The seaHng members 340 are coupled to the outer surface of the upper 
portion 365 of the expandable tubular member 335. The sealing members 340 ere 
preferably adapted to engage and fluidicly seal the interface between the radially 
expanded expandable tubular member 335 and the wdlbore casing 300. The 
apparatus 315 includes a plurality of sealing members 340. The sealing members 
340 sumxind and isolate the opening 310. 

As illustrated in HG. 3a. the apparatus 315 Is preferably positioned wHWn the 
welibore casing 300 with the expandable tubular member 335 positioned in 
opposing relation to the opening 310. The apparatus 315 Mudes a plurality of 

sealing membera 340 that are positioned above and below the opening 310. IntMs 
nrwnner, the radial expansion of the expandable tubular rnember 335 optimally 
fluidicly Isolates the opening 310. 

As fliustrated In FIG. 3b. the expandaUa tubular member 335 of the 
apparatus 315 is then anchored to the welibore casing 300 using the anchoring 
devlce330. The anchoring device 330 is pressuriaed and the expandable element 
345 is extended from the anchoring device 330 and radially displaces the 
corresponding engagement elements 350 of the expandable tubular member 335 
into intiniate contact with the welibore casing 300. In this manner, the lower section 
355 of the expandable tubular member 335 is coupled to the weUbore casing 300. 
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A con^MBssible oemerrt and/or epoxy is then injected into 
between the. unexpended portion of the tutnilar memt)er 335 and the wbIBmxb casing 
300. Ttie oompressible cement and/or epo)(y is then pmniltBd to at least partially 
cure prior to the initialion of the radial expansion process. In this manner, an 
5 annular structural support and fluidic seal is provided around the tutiular member 
335. 

As Illustrated in FIG. 3c. the anchoring device 330 is ttien deactivated and 
the expansion cane 325 is axially displaced by applying an axial force to the support 
meml)er 320. The deactivation of the anchoring device 330 causes the expandat>le 
10 elements 345 to radially retract into the anchoring device 330. Altenatively, the 
expandaljle elements 345 are resifenUy coupled to tlw anchoring device 330. In 
this manner, the expandat)le elements 345 retract automatically upon the 
deactivation of the anchoring device 330. The axial displacement of the expansion 
cone 325 radially expands the expandable tubular mernber 335 into intimate contact 

15 with the walte of the wellbare casing 300. 

As Uiustreted in HQ. 3d. after the expandable tubular mentbw 335 has been 
. radially expanded by the axial displaoement of the expand cone 335. the support 
member 320. expansion cone 325. and the anchoring device 330 are preferably 
removed from the expanded expandable tubular member 335! 

20 The opening 310 in the wellbore casing 300 is sealed off by the radially 

expanded tubular mentber 335. In this manner, repims to the wellbore casing 300 
are optimally provided. More generally, the apparatus 315 Is used to repair or fbnfn 
wellbore cashigs, pipeHnes. and stnidural supports. 

RefemngtoFIG. 4, a system 400 for applying an axial force to the expansion 

25 cones 130. 230, and 325 includes a lifting device 405, a first support member 410, a 
shock absortMr 415. and a second suMxxt member 420. The system 400 is 
adapted to minimize the transfer of shock loads, created during the completkm of 
the radial expansion of tubular merrriMrs by the expanskm cones 130. 230. and 325, 
to the lifting devtoe 405. In this manner, the radial expanskm of tubular members by 

30 theexpansfonoinesiao, 230and325lsprovkJedinan<^)liinally8af^>manner. 

The lifting devtee 405 is supported at a surface location and is coupled to the 
first support member 410. The lifting devtoe 405 may comprise any number of 
oonventkNial oommercially available lifting devices suitable for manipulating tubular 
memt)ers within a welttxm. 
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The first support member 410 is cxnipled to the lifting device 405 and tt» 
shock absort)er 415. The first support member 410 may comprise any number of 
conventional commercially available support members such as. for example. ooBed 
tubing, a drfll string, a wiieOne, bredded vvire. or a sitek line. 

The shock absorber 415 Is coupled to the first support member 410 and the 
second support member 420. The shock absorber 415 is preferably adapted to 

absort>shodck)adsban8nftled from the second support rTiember420: Theshock 
absorber 415 may be any number of conventional oommerdally available shock 
abso ibe rs . 

The second support member 420 is coupled to Ihe shock absortwr 415. The 
second support member 420 is further preferably adapted to be coupled to one or 
nwre of the expanshm cones 130. 230 and 325. 

During operation of the system 400. the Bfling devtee applies an axial fbioe to 
one of the expansion cones 13Q. 230. and 325 in order to radially expand tubular 
15 members. Upon the completton of the radial expanston process, when the 
expanskm cones 130. 230 and 325. exit the radially expanded tubular members, the 
sudden shock k>ads generated are absortied. or at least minimized, by the shock 
absorber 415. In this manner, the radial expanskxi of tubular members by pulling 

the expansion cones 130. 230 and 325 using the lifting devtee 405 is provided in an 
20 optimally safe manner. 

Refening to FIG. 5, a coupling system 500 for use in the expandable tubular 
members 140. 240. and 335 will now be described. The system 500 includes an 

upper ring 505. a sealing elemenl 510, and a tower ring 515. The upper ring 505. 
the sealing element 510. and the tower ring 515 are provtoed on the outer surfaces 
25 of the expandable tubular members 140. 240. and 335. In this manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
ring 505, the sealing element S10. and the lower ring 5t5 engage the interior 
surface of the preexisting stnicture that the expandable tubuter members 140, 240 
and 335 are coupled to. The upper and tower rings. SOS and 615, penetrat^ the 

M) interior surface of the preexisting structure that the expandabte tubular members 
140. 240 and 335 are coupled to In order to optimally anchor the tubular members 
140. 240 and 335 to the preexisting stmcture. The sealing element 510 is 
compressed into contact with the interior surface of the pieextsfang stnjcture that the 
expandable tubular members 140. 240 and 335 are coupled to in order to optimally 
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fluklidy seal the interfeoe between ttie tulMiiar ineint)ers 140, 240 and 335 and ttie 
preindsting stnidure. 

The upper and lower rings, 505 and 515. exiand ftom the outer surfaces of 
the tubular members 140, 240 and 335 by a distance of about 1/64 to inches. 
5 The upper and lower rings. 505 and 515. extend about l/ff* from the outer surii^ 
of the tubular members 140. 240. and 335 in order to opfimally engage the 
prewdsHng stnidure. 

The seaHng element 510 extends from the outer surfaces of the tubular 
members 140. 240 and 335 by a distance substantially equal to the extension of the 
10 upper and lower rings. 505 and 515. above the outer surfaces of the tubular 
members 140, 240 and 335. The sealing elenient 510 is fabricated from robber In 
Older to optimally fhiidiciy seal and engage the preexistihg structure. 

The tubular members 140. 240 and 335 include a plurality of the coupling 
systems 500. The coupling systems 500 are provided on the tower, intermediate. 
15 and upper portions of the tubMlarroembers 140. 240. and 335. 

Referrkig now to FIG. 6. an expandable tubular member 600 for use In the 
apparatus 115. 215 and 315 will be described. The tubular member 600 preferably 
Includes a lower portion 605, an intemwdiate portion 610. and an upper portion 615. 
The lower portion 605 Is coupled to the hitennedlate portion 610. Thelowor 
20 portion 605 is further adapted to inatewHh the anchoring devices 135, 236. and 330. 
The lower portion 605 further prel^bly Includes one or more slotted portions 620 
fbr bdlilating the radial expansion of the tower portton 605 by the anchoring devices 
135, 235. and 330. In this manner, the lower portfen 605 of the tubular member 600 
Is preferably radially expanded by the anchoring devices 135. 235, and 330 into 
25 contact with the preexisting structure. Furthemrwre. in tWs manner, the lower portion 
605 of the tubular member 600 is anchored to the preexisting stnicture prior to the 
Initiation of the radaj expansion process. 

The lntem»diate portion 610 is coupled to the tower portion 605 and the 
upper portion 615. The waU thldtnesses of the lower and intemiedlate portions. 605 
30 and 610. are less than the vi«Ii thickness of the upper portion 615 in order to 
facilitate the radial expansion of the tubular meniber 600. The tower and 
intennediate portions. 605 and 610. are preexpanded to mate with the expansion 
cone. 

Inferring to FIG. 7, an expandabto tubular member 700 fOr use In the 
35 apparatus 115, 215 and 315 virfU be described. The tubuter member 700 minlmlies 
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the shock loads created upon the completion of the radial expansion process. The 
tubular member 700 includes a lower portion 705. a lower transitionary portion 710. 
an mtennediate portion 715. an upper transitionary portion 720. an upper portion 
725. and a sealing element 730. 

The tower portion 705 Is coupled to the lower transltfonary portion 710. The 
lower portion 705 is preferably adapted to mate wHh the expansion cone and the 
anchoring device. 

The lower transitlonaiy portion 710 is coupled to the lower portion 705 and 
the intermediate portion 715. The lower transitionary portion 710 Is adaptsd to mate 
with the expansion cone. The waU Wcknesses of the lower portion 705 and the. 
tower transitionary portion 710 are less than the vyaD thidoMsses of the inlannediate 
portion 715, the upper transitionary portion 720 and the upper portioh 725 in older to 
optimally facilitate the radial expansion process. 

The intermediate portion 715 is coupled to the tower transitionaiy portion 710 
and the upper transitionary portion 720. The outelde diameter of Ihe intemwdlate 

portion 715 Is less than the wall thicknesses of the tower portion 705 and Ihe i«w 
■ portun72S. 

The upper transittonary portion 720 is coupled to the intemwdiate portton 
715and the upper portton 725. 

The upper portton 7K is coupled to the upper transittonary portion 720. 

The sealing element 730 is ooupted to the outside surface of the 
intemiediate portton 715. The outsWe diameter of the sealing element 730 is toss 
th6n or equal to the outside diameter of the lower portton 705 and the upper portton 
725 in order to optimally protect the sealing etoment 703 during placement of the 
tubular member 700 within the piettdsHrtg structure. 

During the radial expanston of the tubular member 700 using the apparatus 
115. 215 and 315, the preexpanston of the upper transitionaiy portton 720 and the 
upper portton 725 reduces the shock toads typtoaHy created during the end portton 
of the radial expanston process. In this manner, the radial expanston process is 
optimally provkied in a safe manner. Furthemwre. because the sealing element 730 
is preferably recessed betow the surfaces of the tower portion 705 and the upper 
portton 725. the sealing element 730 is optimally protected from damage during the 
placement of the tubular member 700 within the preexisting stnwture. 
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Referring to FIG. 8. an expandable tubidar member 800 for use in the 
apparatus 1 15. 215 and 315 wiD be descia)ed. The tubular menr^ 800 preferably 
includes a kKwer portion 805, an intenmdiate portion 810. and an upper portion 815. 
The lo««r portion 805 is coupled to the htermediatB portion 810. ThekMver 
5 portion 805 is further adapted to ritate with the expansion cones 130. 230. 325 arid 
the anchoring devices 135. 235. and 330. The intermediate portion 810 is coupled 
to the lower portton 805 and the upper portion 815. The vveD thicknesses of the 
toM^ and Intermediate portions. 8(» and 810, are less than the wan ttriduwss of the 
upper portion 815 in order to facilitate the radial expansion of the tubular member 

10 800. The lower and intermediate portions. 805 and 810. are preexpanded to mate 
with the expansion cono. 

The upper portion 815 is coupled to the intennediate portion 810. The upper 
portion 815 further preferably includes one or more slotted portions 820 for 
fadlKating the radial expansion of the upper portion 815 by the expansion cones 

15 130, 230, and 325. In this manner, the upper portion 815 of ttw tubular member 800 
is preferably radially expanded by the expansion oones 130, 230, and 325 with 
minintal shock toads when the expansion cones 130. 230 and 325 exit the 
expandabte tubidar member 800. 

Referring to FIG. 9, a method of applying an axtel force to the mpanston 

20 cones 130. 230. and 325 will now be described. The axial displacement of the 
expanston cones 130. 230. and 325 during the radial expanskM) process is provktod 
by applying an axial force to the expanston oones 130. 230. and 325. The axial 
force provided bidudes the applicatton of a substantiayy constant axial force for 
some time periods and the appGcatlon of increased axial fforoe for other thne periods 

25 in order to optimally tectlitete the radial expanskm process by minimizing the effecte 
of friction. The application of ttw increased exial force is provkJed on a periodto 
basis in order to optimally provUe a variable contact area between the expanston 
cone and the tubular member being expanded. The applkation of ttie increased 
axial force Is provided on a rarxlcm t>asis in order to optimally provide a variabte 

30 contact area between the expansion cone and the tubular member being expanded. 
The duty cyde of ttie application of constent and increased axial forces ranges from 
about 90/1 0 % to 60/40 % in enter to optimally radially expand the tubular members. 
The ratio of the increased axial force to ttie substantially constant axial force ranges 
from Bbout 1.5 to 1 to about 4 to 1 in order to optimeliy provkto a variabte contact 

35 area between ttie expanston cone and the tubular member being expanded. 


promote more even wear of the expansion cone, and dean debris from ttie 
expansion cone surface. 

Referring to H^S. 10a to lOi, an apparatus and method for forming a 
weHbore casing will now b% desait)ed. As illustrated in FIG. 10a. a welbore casing 
5 1000 and an open hole vwllbore section 1005 are provided in a subterranean 
formation 1010. The vwilbore casing 1000 and open ix>le welibore section 1005 
may be orientated at any orientation ranging from the vertical to the horizontal. A 
new section of weltoore ca*ig is formed in the open hole weilbore section 1005 
using an apparatus 1015. Mom generally, the apparatus 1015 is utUted to form or 
10 repafr weilbore casings, pipefines, or structural supports. 

The apparatus 1015 preferably indiKles a first support member 1020, a 
second support member 1025. an expansion cone 1030. an anchoring device 1035. 
an expandable tubular member 1040, one or more upper sealing mwnbefs 1045. 
one or more lower sealing members 1050, and a flexible coupling element 1065. 
15 The first support member. 1020 is preferably «dapted.to be coupled to a 

surface location. The first support member 1020 \s further coupled to the anchoring 
device 1035. The first support member 1020 is preferably adapted to corway 
pressurized fluidic materials and^or electrical current and/or communication signals 
from a surfece location to the mchoring device 1035. The first support rmrber 
20 1020 may. for example, be conventional commerdaHy availaUe sMck wire, braided 
wire, coiled tubing, or drilling stodc material. 

The second support member 1025 is preferably adapted to be coupled to a 
surfece location. The second support member 1025 is further coupled to the 
expansion cone 1030. The second support member 1025 is preferably adapted to 
25 pennit the expansion cone 1030 to be axiaily displaced relative to the first support 
member 1020. The second support member 1025 may. for example, be 
conventional comrnereially available slide vinre. breided v«re. coiled tubing, or drilling 
stotk material. 

The support member 1020 is telescopically coupled to the s(4)port men^ 
30 1025. and the support member 1025 Is coupled to a surface support member. 

The expansion cone 1030 Is coupled to the second support member 1025. 
The expansion cone 1030 is preferably adapted to radially expand the expandable 
tubular member 1040 when the expansion cone 1030 is axiaily displaced relative to 
the expandabte tubular member 1040. 
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The anchoring device 1035 is coupled to (he first support member 1020. 
The anchoring device 1035. is preferably adapted to be eontroHably coupled to the 
expandable tubular member 1040 and the open hole weHbore section 1005. inthis 
manner, the anchoring device 1035 preferably oontrollably anchors the expandable 
5 tobularmen*er 1040 to the open hotew«llbore section 1005 to fWfitaletto 

expansion of 4he expandatrie tubular mernber 1040 by the axial displacement of the 
expansion cone 1030. 

The anchoring device 1035 includes one or more eiqwndable elements- 1060 
that are adapted to oontrdlably extend from the body of the anchoring device 1035 
10 to engage both the flexible coupling element 1055 and the open hole welibore 
section 1005. The expandable elements 1060 ate actuated using fiuidic pressure. 

The anchoring device 1035 further includes a fluid passage 1036 adapted to 
receive a ball plug or other similar valving element In this manner, fiuidic materials 
can be exhausted from the anchoring device 1035 and the fluid passage .1038 can 
15 be controllabiy plugged. The anchoring device 1035 Is any one of the hydraulfcaly 
actuated padters commercially available from HaWburton Energy Services or Baker- 
Hughes, modified in accordance with the teachings of Ihe present disclosure. 

The anchoring devices 135. 235. and 330 are also modified to includes a 
fluid passage that can be controllably plugged in order to permit fluidic materials to 
20 be exhausted from the anchoring devices 135. 235. and 330. 

The expandable tubular member 1040 Is removably coupled to the 
expansion cone 1030. The expandable tubular member 1040 is further pr«fMly 
coupled to the flexible ooupUng element 1055. . 

The expandable tubular member 1040 further includes a lower seqlibn 1065. 
25 an intermediate section 1070. and an upper section 1075. The lower secta'on 1065 

Is coupled to the flexible coupling element 1055 In order to provide anchoring at an 
end portion of the expandable tubular member 1040. The well thickness of the 
lower and intermediate secttons. 1065 and 1070, are less than the wall thickness of 
the upper section 1075 in onJer to optimally couple the radially expanded portton of 
30 the expandabto tubular member 1040 to the weUbore casing 1000 and the open 
bote welibore section 1005. 

The expandable tubular men*er 1040 is further provided In accordance with 
the teachings of expandable tubular members described above and iHustiatad in 
FIGS. 
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The upper sealing members 1045 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are pr^raUy actepted to engage and flutdldy seal the interface 
between the ladiaDy expanded expandable tubular member 1040 and the wellbofe 
5 casing 1000. The apparatus 1015 includes a pturality of upper sealing members 
1045. 

The lower sealing members 1050 are coupled to the outer surfeoe of the 
upper portion 1075 of the expandable tubular member 1040. The lower seaBng 
members 1050 are piefBrably adapted to engage and fluididy seal the interface 
10 between the radially expanded expandable tubular member 1040 and the open 
weBbore section 1005. The apparatus 1015 includes a plurality of lower sealing 
rnembers 1050. 

The flexible coupling element 1055 is coupled to the lower portion 1065 of 
the expandafcte tubular member 1040. The flexible coupling element 1055 is 

15 preferably adapted to radially expanded by the anchoring device 1035 into 
engagement wKhin the walis of the open hole wellbore section 1005. In this 
manner, the lower portion 1065 of the expandable tubular member 1040 is coupled 
to the wals of the open hole wellbore section 1005. The flexible coupling element 
1055 is a slotted tubular member. The flexibte coupling etement 1055 includes one 

20 or more hook elements for engaging the walte of the open hole wellbore section 
1005. 

As lilustrBted in FIG. 10a. the apparatus 1015 is preferably positioned with 
the expandable tubular member 1040 positioned In overiapping relation with a 
portion of the wellbore easing 1000. In this manner, the radially expanded tubular 

25 member 1040 is oouptod to the lower portion of the %«8llbore casing 1000. The 
upper seaUng members 1045 are positioned in o|^)osing relation to the lower portion 
of the weObors casing 1000 and the lower sealing members iOSO are positioned in 
opposing relaiion to the walls of the open hole wellbore section 1005. In this 
manner, the interface between the radially expanded tubular member 1040 and the 

30 wellbore casing 1000 and open hole weBbore section 1005 is optimally fluididy 
sealed. 

As iHustrated in FIG. 10b, A quantity of a nor)-hardenabto fiuldic material is 
then injected into and ttien out of ttie apparatus 101 5. The non-hardenable material 
is discharged from the apparatus 1015 using the valveabte flow passage 1065. The 
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noiHhaidenable fluidic material may be any number of conventional commerdally 
available fluidic materials such as. for example. driBing mud. 

As niustiatad in FIG. 10c A quantity of a hardenable fluidic seaUng material 
Is then injected into and out of the apparatus 1015. The haidenable fluidic sealing 
material is exhausted from the apparatus 1015 using the valveable flow passage 
1065. The hardenable fluidic sealing material is permitted to compleleiy fill the 
annular space bettween the tubular member 1040 and the open hole weliboie 
section 1005. The hardenable fluidic seanng material m^ be any number of 
conventional oommerdaRy available materials such as. for example, cement, slag 
mix and/or epoxy resin. In this manner, a fluidic sealing annular element Is provided 
around the radially expanded tubular member 1040. 

As illustFated in FIG. lOd. Another quantity of a non^iaidenable fluidic 
material is then injected into and out of the apparatus 1015. A bal plug or dart 
1080. or other similar fluid passage bloddng device, is placed into the non- 
hardenable fluid material. The ball plug 1080 then seats in and seals off the 
valveable fluid passage 1065. In this manner, the anchoring device 1035 is then 
pressurized to andwr the tubular member 1040 to the open hole wellbore section 
1005. 

The valveable fluid passage 1065 includes a remote or pressure activated 
valve for sealing off the valvecrt)le fluid passage 1065. 

As illustrated in FIG. lOe, The apparatus 1015 is then anchored to the open 
hole weHboie section 1005 using the anchoring device 1035. The anchoring device 
1035 Is prsssuriied and the expandable element 1060 Is radially extended from the 
anchoring device 1035 causing the flexibie ooupUng element 1055 to radially expand 

Into intlinateconlad with the walls of the operv hole weUbore section 1005. In this 
manner, the. iowar section 1065 of the expandable tubular member 1040 is 

removably ooupisd to the walls of the open hole wBlibqre section 1005. 

As Ulustratod In FIG. lOf, the expansion cone 1030 is then axially displaoed 
by applying an axial fbroe to the second support member 1025. The axiai 
displaoement of the expansion cone 1030 radially expands the expandable tubular 
member 1040 into intimate contact with the walls of the open hole wellbore section 
1005. 

As illustrated in FIG. 10g. the axiel displacement of the expansion cone 1030 
is enhanced by irijeding a pressurized fluidic material Into the annular space 
betwieen the first support member 1020 and the second support member 1025. In 
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this manner, an upward axisd force is applied to the tower annular face of ttw 
expansion cone 1030 using the pressurized fluidic materiai. In this manner, a 
temporary need for increased a)dal force during the radial expansion praoeiis can be. 

easHy satisfied. 

5 The. hardenable fluidic sealing material is then pemtitted to at least partial 

cure. 

As illustrated in FIGS. lOh and iOi, after the expandable tubular member 
1040 has been radially expanded by the axial displacement of the expansion cone 
1030, the first support member 1020 and the anchoring device 1035 are preferably 

10 removed from expandable tubular member 1040 by de-pressurizing the anchoring 
device 1035 and then lifting the first su|>port member 1020 and anchoring device 
1035 from the weObore casing 1000 and the open hole vwObOTB section 1005. 

The resulting new section of weHbore casing Includes the radialy expanded 
tubular member 1040 and the outer annular layer of the curaid fhridic sedfing 

15 material. In this manner, a new. section of wenbore casing Is opBrnal^ 

Ik/lore geneially. the apparatus 1015 is used to fonm and/or repair weUbore casings. 

pipelines, and stmctuial supports. 

Referring to FIGS. 11a to 11g, an apparatus and method far couping an 
expandable tubular member to a preexisting structure will now be descrttwd. 

20 Referring to Fig. 11a. a wodbore casing 1100 is positioned viflthin a subtenanean 
fbnnatlon 1105. The wellbore casing 1100 n»y be positioned in any orientation 
from the vertical diredion to the horizontal direction. The weBbore casing 1100 
further includes one or more openings 1110 that may have been the result of 
unintentional damage to the wellbore casing 1100, or due to a prior perforation or 

25 fracturing operation perfbnned upon the sunounding subtenanean formation 1105. 
As v«lll be recognized by persons having ordinary skill in the art. the openings 1110 
can adversely affect the subsequent operation and use of the welttwre casing 11O0 

unless they are sealed off . 

An apparatus 1 1 15 is utilized to seal off ttw openings 1110 In the weHbore 
30 casing 1100. Mofe generally, the apparatus 1115 preferably uliHzed to fbrm or 
repair wellbore casings. p4)elines. or strecturd wppatis. 

The apparatus 1115 pr^brabty includes a first support member 1120. a 
second support member 1 125. an expansion cone 1 130. an anchoring device 1 135, 
and expandable tubular member 1 140. and one or more seaTmg members 1145. 
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The first support member 1120 is preferably adapted to be coupled to a 
surface location. Ttie first support fnember 1120 is further coupled to the anchoring 
device 1135. The first support member 1120 is prsferably adapted to oonv^ 
pressurized fluidic materials and/or eledrical currsnt and/or communication signals 
from a surface location to the anchoring device 1135. Hw first support member 
1120 preferably has a substantially hollow annular cross sedionai shape. The first 
support mentf)er 1120 may. for example, be fabricated from conventional 
commercially available sHdc wbe. braided wire, coiled tubir«, or drilling stodt 
material. 

The second support member 1125 is preferably adapted to be coupled to a 
surfeoe location. The second support member 1125 is further coupled to the 
expansion cone 1130. The second support membw 1125 is preferably adapted to 
pemiit the expansion oone 1130 to be axially displaced relative to the first support 
member 1120. The second support member 1125 may, for example, be 
conventional commercially available slide wire, braMed wire, coiled tuUrig. or drilling 
stodc material. 

The first support member 1120 Is ooufHed to a surface location by a slip Joint 
and/or sliding sleeve apparatus that is ooncerttricaily coupled to the second support 
member 1 125. 

The expansion cone 1130 is coupled to the second support member 1125. 
The expansion cone 1130 is preferably adapted to radially expand the expandable 
tubular member 1140 when the mpanslon cone 1130 is axially displaced lelalive to 
the expandabfe tubi4ar member 1 140. 

The anchoring device 1135 b coupled to the first s(4)port member 1120. 
The anchoring device 1135 is prefsrably adapted to be contretlably coupled to the 
expandabfe tubular member 1 140 and the welibare casing 1 100. In iNs manner, the 
-anchoring device 1135 preferably controliatriy anchors the mpandabto tubular 
member 1140 to the wellbora casing 1100 to fadStato the radial expanskm of the 
expandabfe tubular member 1 140 by the axfel displaoement of the expansfaxi oone 
1130. The anchoring device 1135 indudes one or more expandd)te elements 1150 
that are adapted to controllably extend finom the body of the anchoring device 1 1 35 
to engage both the expandabfe tubular member 1 140 and the wellbore ciasing 1 100. 
The expandabfe elements 1150 are actuated using fluidic pressure. The anchoring 
device 1135teanyoneoftto hydraulically actuated packers commerciaiiy avaifebfe 
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from Halliburton Energy Services or Balwr-Hughes modified in accordance with the 
teachings of the present disclosure. 

The expandable tubular member 1140 is removably coupled to the 
expansion cone 1130. The expandable tubular member 1140 is further preferably 
5 adapted to be removably coupled to the expandabia elements 1150 of the anchoring 
davloe 1135. The expandable tubular member 1140 includes one or more 
anchoring windows 1155 for permitting the expandable elements 1150 of the 
anchoring device 1135 to engage the wellbors casing 1100 and the expandable 
tubular member 1140. 

T^axpandable tubular member 1140 further includes a lower section 1160. 
an intemnediate section 1165. and an upper section 1170. The lower section 1160 

rests upon and is supported by the e)9an8ion cone 1130. The intermediate section 
1165 includes the enchoring windows 1155 in order to provide anchoring at an 
intermwiiate portion of the expandable tubular member 1140. 

15 The sealing members t145 are coupickJ to the outer surface of the 

expandable tubular member 1140. The sealing members 1145 are preferably 
adapted to engage and fluidicly seal the interface between the radially expanded 
expandable tubular member 1140 and the vrallbore casing 1100. The apparatus 
1115 includes a plurality of seaNng members 1145. The sealing members 1145 

20 surround and isoiaie the opening 11 1o! 

As aiustrated in FIG. 1 la. the apparatus 1 1 15 is preferably positioned within 
the welibore casing 1100 wHh the expandable tubular member 1140 positioned In 
opposing rslation to the opening 1110. The apparatus 1115 includes a plurality of 
sealing members 1145 that are posttioned above and below the opening 1110. In 

25 this manner, the radial expansion of the expandable tubular member 1140 optimally 
fluMldy isoiajtes the opening 1110. 
. As IHustrated in FIG. libi the apparatus 1115 is then anchored to ttw 

weHborecasing 1100 using the anchoring device 1135. the anchoring device 1135 
is pressurized and the eiqiandable element 1150 b extended ftom the anchoring 

30 device 1135 through the conesponding anchoring window 1155 In the expandable 
tubular member 1140 into intimate contact with the welibore casing 1100. In this 
manner, the intwmediats section 1165 of the expandabto tubular member 1140 
removably coupled to the welibore casing 1 100. 

A compressible cement and/or epoxy is then Injected Into at least a portion of 

35 the annular space between the unmpanded portion of the tubular member 1140 and 
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the wellbore casing 1 100. The compressible cement and/or epoxy is then pennitted 
to at least partiatlycuiie prior fo the initiation of the radial expansion p^^ Inthls 
manner, an annular stnicturai support and fluidic seal Is provided around the tubular 
member 1140. 

As iBtfilFatad n FIG. 11c. The expansion cone 11 30 is then aodaliy displaced 
by applying an axial force to the second support member 1125. The axial 
displacement of the expansion cone 1130 radially expands the lower section 1160 of 
the expandable tubular member 1140 .into intimate contact vvith the wails of the 
wellbore or the wellbore casing 1 100. 

As niustrated in FIG. lid. The axial displacement of the expansion cone 
1130 is stopped once the ttipansion cone 1130 oontads the lower .portion of the 
anchoring device 1 1 35. 

As illustrated in HG. lie. The anchoring device 1 1 35 is then decoupled from 
the weMbore casing 1 1CQ and the mpandable tubular niember 1 140. 

As illustrated in FIG. 1 1f, The axial displacernent of the expansion cone 1 130 
is then resumed. The anchoring device 1135 is also axial displaced. In this 
manner, the lower section 1160 of the expandable tubular mentber 1140 is seif- 
anchorsd to the wellbore cas^ 1100. The lower section 1160 <rf the expandable 
tubular member 1140 includes one or more outer rings or other ooupHng members 
to fiacffitate the setf-enchoring of the lower section 1160 of the expandable tubular 
member 1 140 to the wellbore or the wellbore casing 1 100. 

•As mustretsd in FIGS. 11g. after the mpandable tubular ntember 1140 has 
been completely redially e)(panded by the axial displacementof the expansion cone 
1130. the 1110 in the wellbore casing 1100 is sealed off t>y the ladially expanded 
tubular member 1140. In ttris manner, repaire to the wellbore casing 1100 are 
optimally provided. More generally, the apparatais 1115 used to repab^ or fbnn 
wellbore casings, pipelines, and structural supports. The Inside diameter of the 
radially expanded tubular member 1 140 is substantiatly constant 

Referring to FIGS. 12a to 12d, an apparatus and method for coupHng an 
expandaUe tubular m«nber to a preexisting structure vwfll now be described. 
Refening to Fig. 12a. a wellbore casing 1200 a positioned within a subtenanean 
fomration 1205. The wellbore casing 1200 may be positioned in any orientation 
from the vertical direction to the horizontal direction. The wellbore casing 1200 
further includes one or more openings 1210 that may have been the result of 
unintentional damage to the wellbore casing 1200. or due to a prior peribration or 
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fracturing operation performed upon the surrounding subterranean formation 1205. 
. As wiB !» recognized by persons having ordinary sWy in the ^ the openings 

can adversely alfW the subsequert operation and use of Ihe vwllbore casi^ 
unless they are sealed off. 

An apparatus 1215 is utilized to seal off the openings 1210 In the wellbore 
casing 1200. More generally, the apparatus 1215 is preferably utilized to form or 
repair vvellbore casings, pipelines, or structural supports. 

The apparatus 1215 preferably includes a support member 1220. an 
expandable expansion cone 1225. an expandable tubular member 1235. and one or 
more sealing nf>embera 1240. 

The support member 1220 is preferably adapted to be coupled to a surface 
location. The support member 1220 is further coupled to the expandable expansion 
cone 1225. The support member 320 is preferably adapted to convey pressudzed 
fluWic materials and/or electrical <ajnBnt and/or communication signals from a 
8urt«» location to the expandable expansion cone. The support member 1220 
may, for example, be conventional commercially available sfick mm. braided wire, 
coiled tubing, or drlNng stock material. 

The expandable expansion cone 1225 is coupled to the support member 
1220. The expandable expansion oone 1225 is preferably adapted to radially 
expand the expandable tubular member 1235 when the expandable expansion cone 
1225 is axially displaced relative to the expandable tubular member 1235. The 
expandable expansion oone 1225 is further preferably adapted to radially expand at 
teast a portion of the expandable tubular member 1235 when the expandable 
expansion cone 1225 is oontrollably radially expanded. The expandable expansion 
cone 1225 may be ariy nurnber of conventkmal oommerdaliy available radiaBy 
expandabte expansion cones. The expandable expansion cpne 1225 Is provided 
substentlalty as disclosed In U.S. Patent No. 5.348.095. the disclosure of which Is 
incorporated herein by rsference. 

The expandable tubular member 1235 is removably coupled to the 
expansion oone 1225. The expandable tubular member 1235 includes one or more 
engagement devices 1250 that are adapted to couple with and penetrate the 
wellbore casing 1200. In this manner, the expandable tubular member 1235 Is 
optimally coupled to the wellbore casing 1200. The engagement devices 1250 
todude teeth for biting into the surtiaoe of the «vellbore ci»ing 1 200. 
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The expandable tubular member 1235 further hdudes a lower section 1255, 
an intermediate secfion 1260, and an upper section 1265. The lower secfon 12SS 
includes the engagement devices 1250 in order to provide anchoring at an end 
portion of the exparKiat>le tubular member 1235. The waD thickness of the lower 

5 and intermediate sections, 1255 and 1260. are less than the wall thicKness of the 
upper secfion 1265 in order to optimally facBltate the radial expansion of the lower 
and intermediate sections, 1255 and 1260. of the expandable tubular member 1235. 
The lower section 1255 of the expandable tubular member 1235 is slotted in order to 
optimally fedlitate the radial expansion of the lower section 1255 of the expandable 

10 tubular member 1235 using the expandable expansion cone 1225. 

The seaBng members 1240 are preferably coupled to the outer surtee of the 
upper portion 1265 of the expandable tubular member 1235. The sealing members 
1240 are preferably adapted to engage and fiuidicly seal the interface between the 
radially expanded expandable tubular member 1235 and the weHbore cashg 1200. 

15 The apparatus 1215 irKludes a plurality of sealing members 1240. The sealing 
memt>er8 1240 surround and isolate the opening 1210. 

As illustrated in FIG. 12d, the apparatus 1215 is prtfersbly positioned within 
the welibofe casing 1200 with the expandable tubular member 1235 positioned in 
opposing relation to the opening 1210. The apparatus 1215 includes a piurB% of 

20 sealing menrAers 1240 that are positioned above and below the opening 1210. In 
this manner, the radial expansion of the expandable tubular member 1235 optimally 
flukKdy Isolates the opening 1210. 

As illustrated in FIG. 12b, the expandable tubular member 1235 of the 
apparatus 1215 is then anchored to the weflbore casing 1200 by expanding the 

25 expandable expansion cone 1225 into omtacl with the lower section 1255 of the 
expandable tubular member 1235. The lower section 1255 of the expandable 
tubular member 1235 is radially expanded into Intimate contact with the wellbore 
casing 1200. The engagement devices 1250 are thereby coupled to, and at least 
partially penetrate into, the wellbore casing 1200. In this manner, the lower section 

30 1255 of the expandable tubular member 1235 is optimally coupled to the wellbore 
casing 1200. 

A compressible cement and/or epoxy is then injected into the annular space 
between the unexpended portion of ttie tubular member 1235 and ttie wsOborB 
casing 1200. The compressible cement and/or epoxy may ttien be permitted to at 
35 least partially cure prior to the initiation of the radial expansion process. In ttiis 
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manner, an annular structural support and fluWic seal Is provided around the tubular 
mennber1235. 

As illustrated in FIG. 12c the expandable expansion cone 1225 is then 
axBBy displaced by appWng an axW force to the support member 1Z^^ Theaxial 
displacemert of the wpanslon cone 1225 radially expands the expanded 
meinber 1235 Into Intimate coritad with the wans of the v»«nb^ 

As illustrated In FIG. 12d. After the expandabte tubuter mefnber1235 has 
been radially expanded by the axial, dispteoement of the expandabte expansion 
cone 1235. the opening 1210 in the weOboiB casing 1200 te seated off by the 
radially expanded tubular member 1235. In INs manner, repalis to the H«llbore 
casing 1200 are optimally provided. More generally, the apparatus 1215 b used to 
repair or form wellbore casings, pipelines, and stmctural supports. 

Refemng to RGS. 13a to 13d. an apparatus and method for coupling an 
expandabte tubuter member to a preexisting structure wOl now be described, 
f'eferring to Fig. 13a. a wellbore casing 1300 is positioned within a subterranean 
formation 1305. The wellbore casing 1300 may be positioned in any ortentetfon 
from the vertical direction to the hohzontel direction. The wellbore easing 1300 
ftifiher includes one or more openings 1310 that may have been the r^K of. 
unintenttonal damage to the wellbore casing 1300. or due to a prior perforation or 
fracturing operatten peribnned upon the sunounding subtenanean fbnnation 1305. 
As win be lecognbed by persons having ordinary skill in the art. the openings 1310 
can adversely affect the subsequent operation and use of the wellbore casing 1 300 
untess they are seated off. 

An apparatus 1315 is utiized to seal off the openings 1310 in the wellbore 
casing 1300. More generally, the appaMus 1315 to preferably utilized to fbmi or 
repair WBMbore casings, pipelines, or siniclural 8i<)port8. 

The apparatus 1315 preferably bidudes a eupport member 1320.. an 

expansion cone 1325. an expandabte tubuter member1335. a heater 1340. and one 
or more sealing members 1345. 

The support member 1320 is preferably adapted to be coupted to a surftee 
location. The support member 1320 is further coupted to the expansion cone 1325. 
The support member 1320 is preferably adapted to convey pressurized fluidic 
materteb andAir etectrical cunent anUor communication signals from a surface 
locatton to the expanston cone 1326 and heater 1340. The support member 1320 
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may. for exampte. be conventional commefdally available sBck vt^ire. braided wnre. 
coiled tubing, or drilling stock matariai. 

The expansion cone 132S is coupled to the support member 1320. The 
expansion cone 1325 Is preferably adapted to ladlaBy expand the expandable 
tubular member 1335 when the expansion cone 1325 is axially displaoed relative to 
the expandable tubular member 1335. The expansion cone 1325 may be any 
number of conventional commerdally avallable expansion cones. 

The expandable tubular member 1335 Is rwnovably coupled to the 
expansion cone 1325. The expandable tubular member 1335 includes one or nwre 
engsgement devices 1350 that are adapted to couple with and penetrate the 
weHbore casing 1300. In this manner, the expandable tubular member 1335 Is 
optimally coupled to the weUbore casing 1300. The engagement devices 1350 
hidude teeth for bltfrig Into the surface (rf the welBxjre casing 1300. 

The expandable tubular member 1335 further includes a lower section 1355, 
15 an Intermediate section 1360, and an upper section 1365. The lower section 1355 
includes the engagement devices 1350 In order to provide anchoring at an end 
portion of the expandable tubular member 1335. The waB thickness of the lower 
and intemiedlate sedtons. 1355 and 1360. are less than the vfflli thtakness of the 
upper seclton 1365 In Older to optimally tacBitote the radial expanston of the tower 
20 and Intennedlateseetkxw. 1355 and 1360, of the expandable tubular member 1335. 

The lower sedton 1355 of the expandable tubular member 1335 Includes 
one or more shape memory metal Inserts 1370. The Inserts 1370 are adapted to 
radially expand the lower section 1355 of the expandabte tubular member 1335 Into 
intimate contact wHh the weHboie casing 1300 when heated by the heater 1340. 
25 The shape memory metal Inserts 1370 may be fabricated from any number of 
conventtonal commercially avayaWe shape memory altoys such as. for example. 
NITi or NlTiNOL using conventlorial fonnlng processes such as. for example, those 
described In U.S. Pateril Nos. 5.312.152. 5.344.506. and 5.718.531. the disctosuies 
of whteh are Incorporated herein by reference. In this manner, the shape memory 
30 metal inserte 1370 preferably radially expand the tower sedton 1355 of the 
expandable tubular member 1335 when the Inserts 1370 are heated to a 
temperature above their transfbmation temperature using the heater 1340. The 
transfonnatton temperature of the inserts 1370 ranges from about 250» F to 450» F. 
The material composition of the tower sedlon 1355 of the expandabte tubuter 
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rnen-ber 1335 is further selected to maximize the radial expansion of the to«er 
section 1355 during the transformation process. 

The inserts 1370 are positioned within one or more corresponding recesses 
1375 provided In the lower section 1355 of the expandable tubular member 1335 

^««™»Mr. the Inserts 1370 are completely contained within the to^^ 
1355 of the expandable tubular member 1335. 

The heater 1340 Is coupled to the support member 1320. the heater 1340 
is preferably adapted to controBaWy generate a tocalbed heat s«^ 
the temperature of the Inserts 1370. The heater 1340 Includes a com«ntlonal 
themwstetcontrolin order lo control the operating tempeiatura. The heater 1340 is 
preferably controlled by a surface control devk» In a cpm^nti^ 

The sealing members 1 345 are preCsraUy coupled to the outer surface of the 
upperportlon1365oftheexpandabtelubutermember1335. The sealing members 
1345 are preferably adapted to engage arid fhiidicly seal the Interfiioe between the 
radially expanded expandable tubular member 1335 and the wellboie casing 1300. 
The apparatus 1315 includes a plurality of sealing members 1345. The sealing 
members 1 345 surround and Isolate the (q>enbig 1310. 

As Illustrated in FIG. 13a. the apparatus 1315 is preferably positioned within 
the ««llbore casing 1300 with the expandable tubular member 1335 positioned in 
opposing retetlon to the opening 1310. The apparatus 1315 includes a plurailty of 
sealing members 1345 that are positioned above and below the opening 1310. In 
this manner, the radial exp^ansion of the expandabto tubular member 1335 opttmally 
fluhfldy Isotetes the opening 1310. 

As Illustrated In FIG. 13b. The expandabte tubular member 1335 of the 
apparatus 1315 is then anchored to the wellbore casing 1300 by radially expanding 
the inserts 1370 using the heater 1340. The expansion of the inserts 1370 causes 
the loMer section 1355 of the expandabte tubuter member 1335 to oontect the 
weabore casing 1300. The engagement devices 1350 are thereby coupted to. and 
at least partially penetrate Into, the wellbore casing 1300. In this manner, the lower 
section 1 355 of the expandable tubuter member 1335 Is optimally couptod to the 
welbore casing 1300. 

A compressible cement and/or epoxy is then {rejected into the annular space 
betv»een the unexpended portion of the tubular member 1335 and the weDbore 
casing 1300. The compresslbte cement and/or epoxy may then be pennitted to at 
least parttelly cure prior to the intttetion of the radial expansion process. In this 
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manner, an annular structural support and fluWic seal is provided around the tubular 
member 1335. 

As illustrated in R6. 13c, the expansion cone 1325 is ttwn axiaBy displaced 
by applying an axial force to the support member 1320. The axial displacement of 
S the expansion cone 1325 radially expands the expandable tubular member 1335 
into intimate contact with the walls of the weilbore casing 1300. 

As Illustrated in FIG. 13d, After the expandable tubular member 1335 has 
been completely radially expanded by the axial displaoement of the expansion cone 
1335, the opening 1310 Iri the wellbore casing 1300 is sealed off by the radially 
10 expanded tubular member 1335. In this manner, repairs to the weUbore casing 
1300 are optimally provided. More generally, the apparatus 1315 Is used to repair 
or fonn weUbore casings, pipelines, and structural supports. 

Referring to FIGS. 14a to 14g. an apparatus and method for coupling an 
expandable tubular member to a preexisting stnic*ure will now be described. 
15 Refdrrtng to Fig. 14a, a wellbore casing 1400 Js positioned within a subtenanean - 
formation 1405. The vxellboiB casing 1400 may be positioned in any orientation 
from the vertical direction to the horizontal direction. The weflbore casing 1400 
further includes one or more openings 1410 that may have been the resiHt of 
unintentional damage to the weHboie casing 1400, or due to a prior perforation or 
20 fracturing operation pertbnned upon the surrounding subterranean fbmwtion 1405. 
As will be lecognized by persons having ordinary skfll In the art, the openings 1410 
can adversely affect the subsequent operation and use of the wellbore casing 1400 
unless they are sealed off. 

An apparatus 1415 is utilized to seal off the openings 1410 In the weybore 
25 casing 1400. More generally, the apparatus 1415 is preferably utyized to fbmfi a 
repair weHbore casings. pipeHnes. or structural supports. 

The apparatus 1415 preferably Includes a first support member 1420. a 
second support member 1425. a coupling 1430. an expandable tubular member 
1435, an expansion cone 1440, a third support member 1445, and a paci«r 1450. 
30 The firet support member 1420 is preferably adapted to be coupled to a 

surface location. The support member 1420 is further coupled to the expansion 
cone 1440. The first support member 1420 is preferably adapted to convey 
pressurteed fluldte materials and/or electrical current and/br communication signals 
from a surf&ce location to the expansion cone 1440 and the packer 1450. Theflrst 
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support member 1420 may, for example, be conventional commercially available 
slick wne. braided wire, coiled tubing, or drilling stock material. 

The second support member 1425 is prefetably adapted to be coupled to a 
surface locatkm. The support member U25 is further coupled to the coupling 1430. 
The fifst support member 1425 is preferably adapted to convey pressurized fluMic 
materials and/or electrical cunent and/br communication sl^uris from a surfeoe 
tocation toihe ooupHng 1430. The second support member 1425 m^, for example, 
be conventmnai commercially available slick vvlre. braUed wire, ooiied tubing, or 
drifling stock material. 

The coupling 1430 is coupled to the second support member 1425. The 
coupling 1430 is further preferably removably coupled to the expandable tubular 
member 1435. The coupling 1430 may be any number of conventional 
commerdaBy available passive or actively controOed coupling devices such as. for 
example, packers or slips. The coupling 1430 is a mechankal slip. . 

The expandable tubular meinber 1435 is removabty coupled to the coupling 
1430. The expandable tobutar member 1435 includes one or more engagement 

devtees that are adapted to couple with and penetrate the wellbore casing 1400. in 
this manner, the expandable tubular member 1435 is optimally coupled to the 
wellbore casing 1400; The engagement devk»s include teeth for biting Into the 
surface of the wellbore casing 1400. The expandable tobular man«)er 1435 further 
includes one or more sealing membere on the outsMe suriiace of the expandable 
tubular member 1435 in order to opdmaly seal the interface between the 
expandable tubular member 1435 and the wellbore casing 1400. 

The expanston cone 1440 is coupled to the first support member 1420 and 
the third si^port member 1445. The expanskm cone 1440 is preferably adapted to 
radially expand the expandable tobular member 1435 when the expanston corte 
1440 Is axiaily displaced relative to the expandable tobular member1435. 

The third support member 1445 is preferably coupled to the expanston cone 
1440 and the packer 1450. The third support member 1445 is preferably adapted to 
convey pressurized fluWic materials and/or electrical cunent and/or oommuracatton 
signals from a surface kxatton to the packer 1450. The third supportmember 1445 
may. for example, be conventtonal commercially available sfick vyire. brakted wire, 
coiied tobing, or drilling stock material. 

The pacter 1450 is coupled to the third support member 1445. The packer 
1450 is further prefoFabiy adapted to obntroBably coupled to the wellbore casing 
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1400. Tlie packer 1450 may be any number of conventional oommeicialiy available 
packer devtoes. A bladder, slipped cage assembly or hydiaufc sfips may be 
substituted for the packer 1450. 

As Dhistrated in FIG. 14a. the apparatus 1415 is preferably positkMied within 
5 «he ¥(elIbore casing 1400 with the bottom of the expaiKtaWet^ 

and the top of the expanskm cone 1440po5ilfc)ned proximate the opening 1410. 

As IHustrated in FIG. 14b. The packer 1450 Is then anchoied to the vvellbore 
casing 1400. In this manner, the expanskm cone 1440 is maintained in a 
substantially stationary positkm. 

As illustrated In FIG. 14c The e)9andabie tubular member 1435 is then 
towered towards the stattonary expansion cone 1440. As illustrated in FIG. 14d. the 
tower end of the expandable tubular member 1435 impacts the expanston oohe 
1440 and Is radially expanded into contact with the weHbore casing 1400. The lower 
end of the expandable tubular member 1435 includes one or more engagement 
devtoes for engaging the wellbore casing 1400 in order to optimally couple the end 
of the expandable tubular member 1435 to the weilbore easing 1400. 

A oompressibie cement and/or epoxy is then injected Into the annular space 
between the unexpended portton of the tubular member 1435 and the wellbore 
casing 1400. The compressible cement and/or epoxy is then pennitted to at least 
partially cure prior to the iniiiatton of the radial expansion process. In this manner, 
an annular structural support and fluMte seal is provkled around the tubular member 
1435. 

As Uustrated in FIG. 14e. The packer 1450 is decoupled from the wellbore 
casing 1400. 

As ilhistrated In FIG. 14f. The expanston cone 1440 is then axiaily dii^ptaced 
by applying an axial force to the first support member 1420. The axial dieplaoement 
of the expanston cone 1440 radially expands the expandable tubular member 1435 
into Intimate contact with the walls of the weilbore casing 1400. Prior to the initiation 
of the axial displacement of the expanston cone 1440, the coupling 1430 is 
decoupted from the expanded tubula- merrAer 1430. 

As IBustrated in FIG. .14g, After the expandabto tubular member 1435 has 
been oomptetely radially expanded by the axial displacentent of the expanston cone 
1440. the opening 1410 In the wellbore casing 1400 is sealed off by the radially 
expanded tubular member 1435. In this manner, repairs to the weilbore casing 
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1400 BTB optimally provided. More generally, the apparatus 1415 is used to repair 
orfbrrri M^lbore casirigs, pipelTOS, and structurs^ 

Refening to FIGS. ISa to 15d, an apparatus for coupling an expandsftto 
tul>ular nwTiber to a pree)dsting structure wBI now Rtferring to Fig. 

5 15a» a ^Ibore casing 1500 is positioned within a subterranean fbmiation 1505. 
The weDbore casing 1500 may be positioned in any orientation ftom the vertical 
direction to the horizontal diiecHon. The weilbore casing 1500 further includes one 
or more openmgs 1510 that may have been the result of unintentional damage to 
the weilbore casing 1500i or due to a prior perforation or fracturing operation 

10 performed upon the surrounding subterranean formation 1505. As wil be 
recognized by persons having ordinary skin in the art» the openings 1510 can 
adversely affect the subsequent operation and use of the welft)ore casing 1500 
unless ttiey are sealed off. 

An apparatus 1515 is utilized to seal off the openings 1510 in the weilbore 

15 casing 1500. More ^nerally, the apparatus 1515 is preferably utBized to fbmn or 
repair weilbore casings* pipelines, or structural supports. 

The aK>ar]atus 1515 preferably includes a support member i520. an 
expandable tubular member 1525. an. expansion cone 1530. a coupling 1535, a 
resQient anchor 1540» and one or more seals 1545. 

20 The support member 1520 is preferably adapted to be coupled to a surface 

location. The support member 1520 is further coupled to the expansion cone 1530. 
The support member 1520 is preferably, adapted to convey pressurized fluidic 
materials and/br electrical ament and/or convnunication signals from a surface 
location to me resilient anchor 1540. The support member 1520 may, for example. 

25 be conventional co m mercially available slick wire, brakled wire, coiled tubing, or 
drilling stock material. 

The expandat>le tubular memt)er 1525 is removably coupled to the 
expansion cone 1530. The expandat)le tubular member 1525 includes one or OKxe 
engagement devtoes that are adapted to couple with and penetrate the weilbore 

30 casing 1500. In this manner, the expandable tubular member 1525 is optimally 
coupled to the weilbore Casing 1500. The engagement devtoes include teeth for 
bifing into the surface of the weilbore casing 1500. The expandable tubular member 
1525 further includes one or more seaUng members 1545 on the butsMe surface of 
the expandable tubular member 1525 in order to optimally seal the interface 

35 between the expandable tubular member 1 525 and the weilbore casing 1500. 
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The expandable tubular member 1S2S includes a tomr section 1550. an 
intemwdiate section 155$, and an upper section 1560. The wall thicknesses of the 
Iwwand intemiediate sections. 1550 and 1555. are less than the waB thldtness of 
the upper section 1560 in order to optimally fjadfitaia the radial expansion of the 
expandable tubular member 1525. The seding members 1545 are provided on the 
outside surface of the upper section 1560 of the expandable tubular inernber 1S2S. . 
The resilient anchor 1540 Is coupled to the lower section 1550 of the expandable 

tubular member 1525 in order to optimally anchor the expandable tubular member 
1525 to the wellbore casing 1500. 

The expansion cone 1530 is coupled to the support member 1520 and the 
coupling 1535. The expansion cone 1530 Is prefsrably adapted to radially expand 
the expandable tubular member 1525 when the expansion cone 1530 Is axially 
displaced nelstive to the expandable tubular nrnrtMr 1525. The expansion cone 
1530 may be any number of coriventtanal commercially available expansion cones. 

The coupling 1535 is preferably coupled to the support member 1520. the 
expansion cone 1530 and the rsslient mhor 1540. The oouping 1535 is 
preferably adapted to convey pressurized fhiidlc materials and/or etedrical current 
and/or communication signals from a surface location, to the reslltont anchor 1535. 
The coupling 1535 may. for example, be conventional commercially avallabte eOck 
v»he, braMed wire, coHed tubing, or drilling stodt material. The coupling 1535 is 
decoupted from the resilient anchor 1540 upon biltlating the axial displacement of 
the expanston cone 1530. 

The resilient anchor 1540 Is preferably ooupted to the tovwr section 1550 of 
the expandabte tubular member 1525 and the coupling 1535. The resOtent anchor 

1540 Is further preferably adapted to be controHaWy couptod to the wBllbore casing 
1500. 

fteferring to FIGS. 16e and 16b. The resBtent anchor 1540 Includes one or 
more coiled resilient members 1600 and corresponding retoaaabte coupling devtoes 
1605. The resilient anchor 1540 Is maintained In a compressed elastte poettton that 

is conlroilably reteased thereby causing the resilient anchor 1540 to expand In size 
thereby releasing the elastic energy stored witNn the resiUent anchor 1540. As 
niustrated In FIG. I6b. when the coupfing devtoe 1605 is released, the coiled 
resnent member 1600 at least partially uncoils In the outward radial direction. At 

least a portten of the coiled member 1600 Is coupled to the lower sectton 1550 of the 
expandabte tubuter member 1525. The unooitod member 1600 thereby oouptes the 
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tower section 1S50 of the expandat)le tubular member 1525 to t»>e weilbore casing 
1500. 

The coiled member 1600 may be fabricated from any number of 
conventional oonunerdally available lesillent materials. The coiled member 1600 is 
«abricat«lfhHn a resilient material such as. for example, spring steel. Thecoiled 
member 1 600 Is febricated from memory metals In order to optimally provide oontrpi 
of shapes and stresses. 

The rsleasable coupling diBvice 1605 maintains the a)iied member 1600 i^ 
coiled position until the device 1605 is released. The releasabie coupling device 
1605 may be any number of conventional oommetdally available releasabie 
coupling devices such as. Ibr example, an explosive bott. 

The resilient anchor 1540 may be positioned in any desired orientation. The 
resfflent anchor 1540 is positioned to apply the maximum nomial fbroe to the walls 
ofthev>«llbpre casing 1500 after releasing the resilient anchor 1540. 
15 As illustated in FIGS. 17a and 17b. the resnient anchor 1540 includes a 

tubular member 1700. one or more resilient anchoring members 1705. one or more 
corresponding rigid attachments 1710. and one more corresponding releasabie 
attachments 1715. The resilient enchoring members 1705 are maintained in 
compressed elastic condition by the corresponding rigid and releasabie 
20 attachments. 1710 and.1715. When the oonesponding releasabie attachment 1715 
is released, the corresponding resilient anchoring member 1705 expands, releasing 
the stored elastic energy, away from the tubular membOT 1 700. 

As ilhistratsd in FIG. 17a, one end of each resHlent anchoring member 1705 
is rigidly attached to the outside suHaoe of the tubular member 1700 by a 
25 oonesponding rigid attachment 1710. The other end of each resilient anchoring 
member 1705 is removably attached to the outside surface of the tubular member 
1700 by a corresponding releasabie attachment 1715. As illustrated in FKS. 17b. 
releasing the releasabie attachment 1715 pennils the resilient energy stored In the 
resilient anchoring member 1705 to be released thereby causing the resilient 
30 anchoring menrtjer 1705 to swing radially outwi«nlfiDm the tubular mern^ 

The tubular member 1700 may be fabricated front any number of 
conventional materials. 

The resilient anchoring members 1705 may be fabricated from any number 
of resilient materials. The resUient anchoring members 1705 are ^ricated from 
35 memory metaf In onJer to optimally provide control of shapes and stresses. 
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The rigid attachments 1710 may be fabricated from any number of 
conventional commertiaHy available materials. The rigid attachments 1710 are 
fabricated from 4140 steel in order to optimally provide high strength. 

The releasable attachments 1715 may be fabricated from any number of 
conventional commercially available devices such as. for example, explosive bolts. 

As illustrated in FIGS. 18a and 18b. the resilient anchor 1540 includes a 
tubular member 1800. one or more anchoring devices 1805. one or more resiDent 
members 1810. and one or more release devices 1815. The anchoring devices 
1805 and resOient members 1810 are maintained in a compressed elastic position 
by the release devioes 1815, As illustrated in FIG. 18b. When the release devices 
1815 are removed, the anchoring devices 1805 and resilient members 1810 are 
permitted to expand outwardly in the racfial cDrection. 

The tubular member 1800 preferably includes one or more openings 1820 
for containing the release devioes 1815 and for pemnltling the anchoring devices 
1805 to pass through. Tha tubular member 1800 may be ia)ricaled from any 
number of conventional oommerdaHy available materials. The tubular member 
1800 is fabricated fifom 4140 sled In order to optimally provide high strength. 

The anchoring devioes 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at teast pailiaily extend 
20 through the corresponding openings 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to ooupte to. and at teast parttely 
penetrate, the surface of the wellbore 1500. The anchoring devices 1805 may be 
fabricated from any number of durabte hard materials such as, for example, 
tungsten carbide, machine tool steel, or hard faced steel. The anchoring devices 
25 1805 are fabricated from machine tool steel in order to optimally provide high 
strength, hardness, and fracture toughness. 

The lesiltent members 1810 are coupted to the inside surface of the tubular 
member 1800. The resUtont rnembers 1810 are preferably adapted to apply a radial 
force upon the conresponding anchoring devioes 1805. When the retease devices 
30 1815 retease the anchoring devioes 1805. the resiltentmembere 1810 are preferably 
adapted to force the anchoring devioes at teast partfafly through the conespondlng 
openings 1820 into contact with, to at teast partteily penetrate, the wellbore casing 
1500. 

The release devices 1815 ere positioned vwithln and coupted to the openings 
35 1820 in the tobutar member 1800. The retease devioes 1815 are preferably adapted 
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to hold the corresponding anchoring devices 1805 ^in the tubular nneml)er 1800 
until released t>y a control signal provided from a surboe. or other, location. The 
release devices 1815 may be any number (rf conventional conrurardaly available 
release devices. The release devices 1815 are pressure activated in order to 
5 optimsrily provide ease of operation. 

As illustrated in FIG. 15a. the apparatus 1515 is preferably positioned within 
the vveflboie casing 1500 with the expandable tubular member 1S2S positioned in 
opposing relation to the opening 1510. 

As Illustrated in FIG. 15b. The resilient anchor 1540 is then anchored to the 
10 welibore casing 1500. In tttis manner, the tomr section 1550 of the expandable 
tubular member 1525 is anchored to the weabore casing 1500. The resilient anchor 
1540 is anchored by a control and^or electrical power signal transmitted from a 
surface location. 

A oonr^)ressibie cement and/or epoxy is then injected into the annu 
15 between the unexpended portbn of the tubular member 1525 and the welibore 
casing 1500. The compressible cement and/or ^xy is then permitted to at least 
partiaRy cure prior to the initiation of the radial expansion process. In this manner, 
an annular structural support and fluidic seal is provided around the tubular member 
1525. 

20 As Illustrated in FIG. ISc, The expansion cone 1530 is then axially displaced 

by applying an a)dal force to the support member 1520. The axial displacement of 
the expansion cone 1530 radially expands the expandable tubular member 1525 
into intimate contact wKh the walls of the welibore casing 1 500. 

As illustrated in FIG. 15d. After the expandable tubular member 1525 has 

25 been completely radially (expanded 1^ the aidal displaoement of the expansion cone 
1530. the opening 1510 in the welibore casing 1500 is sealed off by the radially 
expanded tubular memt)er 1525. . In this manner, repairs to the welibore casing 
1500 are opUmaly provided. More generaly, the apparatus 1515 is used to repair 
or fbmn welibore casings, pipelines, and stnx:tural supports. 

30 Refening to FIGS. 19a. 19b and 19c, an expandable titular member 1900 

for use in the apparatus 1515 will now be described. The expandable tubular 
menDber 1900 indudes a tubular body 1905, one or nxxe resilient panels 1910, one 
or more oonresponding engagement members 1915, and a release member 1920. 
The resilient panels 1910 are adapted to expmd In the radial direction after being 

35 released by the release member 1920. In this manner, the expandabte tubular 
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memb^ 1900 ts anchored to a preexisting structure such as. for example, a 

vrell)ore casing, an open hole vvelSxm seclion, a pipelm 

The tulnjiar mofnber 1905 Is coupled to the resifient panels 1910. The 

tutxjlar meihber 1905 may be any numt)er of convenHonal commerciaiiy avallalrte 
5 expandable futMlarmembere. The tubular menrter 1905 Is an expandable casing bi 

order to optimally provide high strength. 

The reslHenl panels 1910 are coupled to the tubular member 1905. The 

resifent panels 1910 are further releasably coupled to the release member 1920. 

The resilient panels 1910 are prefierebly adapted to hoi^ the expansion corie 
10 1530. The resilient panels 1910 are pr^erably adapted to extend to the position 

1925 [jpon being released by the retease member 1920. The resilient panels 1910 

are coupled to the tubular member 1905 by welding in order to optimally provide 

high strength. The resilient panels 1910 may be fabricated from any numt)er of 

oonventiorial commercially available resilient materials. The resilient panels 1910 
IS are febrlcated from spring steel in order to optimally store elastic radially directed . 

energy. 

The engagement members 1915 are coupled to corresporHlIng resilient 
panels. The engagement m embers 1915 are prefmbly adapted to engage, and at 
least parttelly penetrete. the wellbore casing 1500, or other preexisting structure. 

20 The release member 1920 is releasably coupled to the resilient panels 1910. 

The release member 1920 is preferably adapted to controll«A>ly release the resilient 
panels 1 910 from their Initial strained positions in order to pernrit the resilient panels 
1910 to expand to their expanded positions ^9ZS. The releaee member 1920 
releasably coupled to the coupRng 1535. In this manner, elecbical and/or control 

25 and/br hydraulic signals are communicated to and/or from the release niemt)er 
1920. The release member 1920 may be any number of oonventtoruil commercially 
avaH^le release devices. 

Referring to FIGS. 20a to 20d, an apparatus and method for coupling an 
expandable tubular member to a preexisting structure vidll now be descril)ed. 

30 Referring to Fig. 20a, a wellbore casing 2000 is positioned within a subterranean 
formation 2005. The wellbore casing 2000 may be positioned in any orientation 
from the vertical direction to ttie horizontal direction. The weBbore casing 2000 
further includes one or more openings 2010 that m^y have been the result of 
unintentional damage to ttie wellbore casing 2000. or due to a prior perforation or 

35 fracturing operation performed upon tiie surrounding sutaterranean formation 2005. 
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As win be recognised by persons having ordinary sidll in the art the openings 2010 

can adversely affect the subsequent operafion and use of the welibore casing 2000 

unless they are sealed off. 

An apparatus 2015 is utilized to seal off the openings 2010 in the wellbore 
5 casing 2000. More geneially, the apparatus 2015 is preferably utilizBd to form or 

repair >Mellbore casings, pipelines, or structural supports. 

The apparatus 2015 preferably includes a support member 2020, an 

expandable tubular member 2025. an.expanslon oorte 2030. a coupling 2035, a 

resilent anchor 2040. and one or more seals 2045. 
10 The support member 2020 is preferably adapted to be coupled to a surfece 

locirtion. The support member 2020 Is further coupled to the expansion cone 2030. 

The support member 2020 is preferably adapted to oonv^ pressuilzad fluidic 

materials and/or electricai currmt and/or communication signals from a surfeoe 

location to the anchor 2040. The support member. 2020 m^, for exem^, be 
15 conventional commercially available siick wire, braided wire, colled tubing, or drilUng 

stock material. 

The expandable tulMilar memt)er 2025 is removably CMipled to the 
expansion cone 2030. The expandable tubular member 20^ includes one or more 
engagement devioes that are adapted to couple with and penetrate the vrellbore 

20 casing 2000. In this manner, the expandable tubular member 2025 is optimally 
coupled to the welbore casing 2000. The angagement devices include teeth for 
biting into the surface of the wellbore casing 2000. The expandable tidHilar member 
2025 further includes one or more sealing members 2045 on the outside surfece of 
the expandable tubular member 2025 in order to optimally seal the interface 

25 between lhee)vandable tubular member 2025 and the waabore casing 2000. 

The exparidaUe tubular member 2025 includes a lower sacUon 2050. an 
intermediate section 2055. and an upper section 2060. The wal thicknesses of the 
lower and intermediate sections. 2050 and 2055, are less than the wall thh^ness of 
the upper sectnn 2060 in order to optimally. fadOtate the radial expansion of the 

30 expandable tubular member 2025. The sealing membere 2045 are proykled on the 
outsMe surfece of the upper sectton 2060 of the expandable tubular member 2025. 
The resilient anchor 2040 is coupled to the tovrer section 2050 of the expandable 
tubular member 2025 in order to optimally anchor the expandable tubular nnember 
2025 to the welibore casing 2000. 
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The expansion cone 2030 Is prefeiably coupled to the support TO 
and the ooupGng 2035.. The expansion cone 2030 is preferably adapted to radiaily 
expand the expandable tubular meniber 2025 when the expansion cone 2030 is 
axially displaced reMlve to the expandabte tubular member 2025. 
5 coupling- 2035 is prefwaWy.ooupled to the support member 202^ 

expansion cone 2030. and the anchor 2040. The coupling 2035 is prefMly 
adapted to convey pressurized fluldic materials and/or electrical cuirent and/br 
communication signals from a surfiaoe location to the anchor 2035. The oayplr« 
2035 may. for example, be oonventkmal commerdaily available sUck wiie. braided 
10 wire, colled tuWng. or drilHng stock material. The coupling 2035 is deooupM from 
the anchor 2040 upon initiating the axial displacement of the expansion cone 2030. 

The anchor 2040 is preferably coupled to the lower sedton 2050 of the 
expandable tubular member 2025 and the coupling 2035. The anchor 2040 is 
further preferably adapted to be oontrollably coupted to the weltbore casing 2000^ 

• Refemng to FIGS. 21a and 21b, The anchor 2040 includes a housing 2100. 
one or more spares 2105. and one or mom connsspondlng actuatore 2110. The 
spHttS 2105 are outwardly extended by the corresponding actuators 2110. The 
spilws 2105 are outwardly actuated by displacing the apparatus 2015 upwanHy. 
The spices 2105 are outwardly extended by placing a quantity of fluldic material 
20 onto the splices 2105. 

The housing 2100 is coupled to the lower section 2050 of the expandable 
tubular member 2025. the spikes 2105. and the actuatore 2110. The housing 2100 
is further preferably coupted to the ooupHng 2035. The housing 2100 is adapted to 
convey electrical, oommunieatton. and/or hydrauHc signals from the couplkig 2035 to 
the actuatore 21 10. 

The spikes 2105 are preferably movably eoupted to:lhe housing 2100 and 
the conesponding actuatore 21 10. The spices 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outvrardiy in a radial direction to engage, and at least partiaily penetrate, the 
wellbore casing 2000. or other preexisting structure such as. for example, the 
WBllbore. Each of the spikes 2105 further preferably include a concave upwaidly 
facing surface 2115. The placement of a quantity of fluMk: material such as. for 
example, a barite plug or a flex plug, onto the surfaces 21 15 causes the spikes 2105 

to pivot outwardly eway from the housing 2100 to engage the vrellbore casing 2000. 
or other preexisting structure such as. ftjr exampte. the wellbore. Alternatively, the 
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upward displacement of the apparatus 2015 causes the spikes 2105 to pivot 
outwardly away from the housing 2100 to engage the weittXMe casing 2000. or other 
Preexteting structure such as. for example, the welttwre. 

The actuators 2110 are preleratily coupled to the housing 2100 and the 
oorrespondlno spikes 2105. The actuators 2110 are preferably adapted to apply a 
force to the corresponding spikes 2105 suflWent to pivot the oor^^ 
2105 outwanlly and away from the housing 2100. The actuators 2110 may tw any 
number of conventional commercially available actuators such as. (or example, a 
spring, an electric or hydraulic motor, a hydraufic piston/cyflnder. The actual^ 

2100 are hydraulic pistons in order to optimally provide ease of operation. The 
actuators 2110 are omitted and the spikes arepivotally coupled to the housing 2100. 

Referring to FIGS. 22a. 22b. and 22c The anchor 2040 includes the housing 
2100. one or more petal baskets 2205, and one or more corresponding actuatore 
2110. The petal baskets 2205 are outwardly extended by the corresponding 
actuatore 2110. The petal baskets 2205 are outwardly actuated by displadrtg the 
apparatus 2015 upwardly. The petal baskets i2205 are outwardly extended by 
placing a quantity of fluWic material orrto the petal baskets 2205. 

The housing 2100 is coupled to the tower section 2050 of the expandable 
tubular member 2025. the petal baskets 2205. and the actuators 2110. 

The petal baskets 2205 are preferably movably coupled to the housing 2100 
and the conesponding actoatore 2110. The petal baskets 2205 are preferably 
adapted to pivot reteflve to the housing 2100. The petal baskets 2205 are further 
preferably adapted to extend outwardly in a radial dIrecUon to engage, and at teast 

partially penetrate, the weUbore casing 2000. or other preexteUng structure. As 
inustratod in FIG. 22c. each of the petal baskete 2205 further prefsrably indude a 
concave upwardly tadng surftoe 2215. The ptaoement of a quantity of fluidk: 
material such as. for example, a barite pkig or a flex plug, onto the surfeoes 221 5 

causes the petal baskets 2205 to pivot outwardly away from the housing 2100 to 
engage the welibore casing 2000. or other preexisting stnicture. AHematively. the 
weight of the fkjklte materials placed onto the petal baskets 2205 Is suffkdent to 
anchor me expandable tubular member 2025. Altemativefy. the upward 
disptaoement of the apparatus 2015 causes the petel baskets 2205 to pivot 
outwardly away from the housing 21 00 to engage the weUbore casing 2000. or other 
preexisting structure. 
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The acbiatofs 2110 are prefer^ coupled to the housing 2100 and the 
corresponding petal baskets 2205. The aduatois 2110 are preferably adapted to 
apply a fbrce to the corresponding petal baskets 2205 sufficient to pivot the 
corresponding petal baskets 2205 outwwdly and away from the housing 2100. The 
5 aduatore 2110 are omitted and the petal baskets are pivataOy ooufM to the 
housing 2100. 

The anchor 2040 includes one or more spikes 2105 and one or mora petal 
baskets 2205. 

As illustrated in FIG. 20a. the apparatus 2015 is preferably posftkmed within 

10 the vvellbore casing 2000 with the expandable tubular member 2025 positkNied in 
opposing relatton to the opening 2010. 

As illustrated m FIG. 20b, The anchor 2040 is then anchored to the weiibore 
casing 2000. In this manner, the kiwer sedkm 2050 of the expandable tubular 
member 2025 is anchored to the weiibore casing 2000 or the weiibore casing. The 

IS anchor 2040 is anchored by a control and/or elecincai power signal transrnitMfifo^ 
a suffeoe k)catk)n to the actuatore 2110 of the anchor 2040. The anchor 2040 is 
anchored to the .welbore casing 2000 by upwardly disptacing the apparatus 2015. 
The anchor 2040 is anchored to the weiibore casing 2000 by placing a quantity of a 
fluMte nnteflai such, for example, a baiito phig or a flex pkjg, onto the spikes 2105 

20 or petal baskets 2205 of ttie anchor 2040. The mchor 2040 is on«tad. and the 
apparatus 2015 is anchored by placing a quantity of a flukSe material such, for 
example, a barito plug or a flex pkjg, onto at least the tower and/or the intemiediata 
secttons. 2050 and 2055. of the expandable tubular member 2025. 

A compressble cement and/or epo)y is then irtjectod into the annular sf>aoe 

25 between the unexpended portton of the tubular member 2025 and the weiibore 
casing 2000. The compressible cement and/or epoxy is then pennitted to at least 
partially cure prior to the initiatton of the radia^ exfjonskm imcess. In thte manner, 
an ennular structural support and fhjMic seal is prevkJed around the tubular member 
2025. 

30 As illustrated in FIG. 20c, The expanskx) cone 2030 is then axialiy displaced 

by applying an axial force to the support member 2020. The axial displacement of 
the expanston cone 2030 radially expands the expandable tubular member 2025 
into intimate contact with the walls of the weiibore casing 2000. 

As illustrated in FIG. 20d. After the expandabto tubular member 2025 has 

35 iieen completely radially expanded tiy the axial dteplaoement of the exparaton cone 


2030. (he opening 2010 In the wellbore casing 2000 is sealed off by the radiaOy 
expanded tiAular men^ 1435. In this manner, repairs to the weUbore casing 
2000 are optimaHy provided. More generally, the apparatus 2015 Is used to repair 
or fofm wellbore casings. pipeHnes, and structural supports. 
5 Refsning to FIGS. 23a to 23e. an apparatus and method for coupling ah 

expandal>le tulMilar memtwr. to a preexisting structure vvfll now be described. 
RefofTing to Fig. 23a. a wellbore casing 2300 and an open hole wellbore section 
2305 are posftioned within a subtenaneart formation 2310. The welBMre ca^ 
2300 and the open hole wellbore section 2305 may be positioned In any orientation 
10 from the vertical direction to the horizontoldbection. 

An epparatus 23^ is utilized to form a new section of wellbore casing within 
the open hole wellbore section 2305. More generally, the apparatus 2320 is 
proteratty utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

15 The apparatus 2320 preferably Indudes a support member 2325. ari 

expaidabie tubular member 2330. an expan^n cone 2335. one or more upper 
seafing members 2340. atKl one or more sealing membere 2345. 

The support member 2325 is preferably adapted to be coupled to a surfece 
location. The support member 2325 Is further coupled to the expansion cone 2335. 

20 The support member 2325 may, for example, be conventional commercially 
available sUdc wire, braided wire, coiled tubing, or drilling stock materiai. 

The expandable tubular men^ 2330 is removably coupled to the 
expansion cone 2335. The expandable tobular member 2025 further indudes one 
or more upper and lower sealing membere. 2340 and 2345, on the outside surface 

25 of the expandable tubular member 2330 In order to optimally seal the Inlarfooe 
between the expandable tubular member 2330 and the wellbore casing 2300 and 
the open hole wellbore siKtion 2305. 

1T)e e)«)andable tuiaultf member 2025 further includes a lower section 2350, 
an intermediate section 2355, and an upper section 2360. The waU Qiicknesses of 
30 the lower and intennediata sections. 2350 and 2355, are less than the waH thickness 
of the upper sectfon 2360 in order.to optimally fadlitete the rediei expanston of the 
expandable tubular member 2330. The lower section 2350 of the expandable 
tubular member 2330 indudes one or more stots 2365 adapted to permit a fluMic 
sealing material to penetrate the lower section 2350. 
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The expansion cone 2335 is prefBrably coupled to the support menrtier 
2325. The expansion cone 2335 is further preferably removably coupled to the 
expandable tubular member 2330. The expansion cone 2335 is preferably adapted 
to radially expand the expandable tubular member 2330 %vhen the expansion 00^ 
5 2335 is axijrilydisplaoed relative to the expandable tubular member 2330. 

The upp^r sealing member 2340 is coupled to the outside surface of the 
upper section 2360 of the expandable tubular member 2330. The upper sealing 
member 2340 is preferably adapted to fhiididy seal the interface between the 
radially expanded upper section 2360 of the expandable tubular member 2330 and 
10 the \Melibore casing 2300. The upper sealing nwmber 2340 may be any number of 
conventionel commercialy evaiiable sealing members. The upper seaiing member 
2340 is a viton nibber in oKler to optimally provide load canying and pressure 
sealing capacSy. 

The lower seaiing member 2345 is preferably coupled to the outside surface 
15 of the upper section 2360 of the expandable tubular member 2330. Ihe tower 
seaiing member 2340 is preferably adapted to fhiidiciy seal the interface between 
the radially expanded upper section 2360 of the expandable tubular nwhber 2330 
and the open hole wetlbore section 2305. The tower sealing member 2345 may be 
any number of convsntional oommerciany available sealing members. The lower 

20 seeling nwmber 2345 is viton mbber in order to optiinally provide load carrying and 
seabig capatily. 

As mustiatBd in FIG. 23a, the apparatus 2320 is preferably posWoned within 
the weUbore casing 2300 and the open hole wellbore section 2305 with the 
expandable tubular member 2330 positioned in overlapping relation to the wellbore 
25 casing 2300. 

As illustrated In FIG. 23b. A quantity of a hardenable fluidic sealing material 
2365 is then injected into the open hole weUbore section 2305 proximate to the 
kwver section 2350 the expandable tubular member 2330. The sealing material 
2365 may be any number of conventional commercially available sealing materials 
30 such as. for example, cement and/or epoxy resin. The hardenabie fluidic sealing 
matsrial 2365 at least partially enters the slots provided In the lower section 2350 of 
the expandable tubular member 2330. 

As MustiatBd in Fia 23c the hardenabie fluidic sealing material 2365 is 
preferably then peimitied to at least partially cure. In this manner, the lower section 
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2350 <rf the exparulable tubular iwm*er 2330 is anchored to the open 
sectidn2305. 

A compressible cement and/or epoxy is then ir^jeded into the annular space 
betwieen the unexpended portion of the tubular member 2330 and the tMeOboiB 
caslng2300. The compressible cement andtor epoxy Is then permWed to at least 
partially cure prior to the Initiation of the radial expansion process, m tWs manner, 
an annular stnictural support and fluUic seal Is provided around the tubular member 
2330. 

As illustrated h FIG. 23d. The expansion cone 2335 Is then axlal|y displaced 
by applying an axial force to the support member 2325. The axial displaoement of 
the expansion cone 2335 radiaiiy expands the expandable tubular member 2330 
into Intimate contact vtrfth the walls of the wellbore casing 2300. 

As illustrated in FIG. 23e. After the expandable tubular member 2330 has 
been completely radially expanded by the axial displacement of the expansion cone 
2335. a new section of weHbore casing is fomwd that preferably includes the radially 
expanded tubular member 2330 and. an outer annular layer of a fluidie sealing 
material. More generally. Ihia apparatus 2320 is used to repair or form vrellbore 
casings, pipelines, and structural supports. 

Referring to FIGS. 24a to 24c. an apparatus and method for ooupfing an 
expandable tubular member to a preexisting structure win now be described. 
Refierring to Fig. 24a. a wellbore casing 2400 and an open hole welbore section 
2405 are positioned within a subtenanean formation 2410. The wellbore casing 

2400 and the open hole wellbore section 2405 may be positioned h any orientation 
from the vertical direction to approxhnately the horizontal direction. 

An apparatus 2420 is utilized to form a new section of wellbore casing within 
the open hole wellbore sectlpn 2405. More grtwrally. the apparatus 2420 is 
preferably utUized to fbrm or repair wellbore casings, pipelines, or stnictural 
supports. 

The apparatus 2420 preferably includes a support member 2425. an 
expandable tubular member 2430. an expansion cone 2435. a coupling 2440. a 
packer 2445. a mass 2450. one or more upper sealing membere 2455. and one or 
more sealing membere 2460. 

The support member 2425 is preferably adapted to be coupled to a surface 
location. The support member 2425 is further coupled to the expansion cone 2435. 
The support member 2425 is preferably adapted to convey electrical. 
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communication, and/or ItydrauHc signals to and/or from the packer 2445. The 
support memt^ 2425 may. (or example, be conventional commenMy available 
slick wire, braided wire. ooOed tubing, or driUng stock material. 

The expandable tubular member 2430 is removably coupled to the 
expanston cone 2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. The expandabte tubular member 
2430 further includes one or more upper and tower sealing membeis. 2455 and 
2460. on the outskte surface Of the expandable tubular member 2430 in order to 
optlmdiy seal the interface between the expandable tubular member 2430 and the 
wellbore casing 2400 and the open hole weiibore section 2405. 

The expandable tubular member 2430 further includes a lower section 2465. 
an intennedlate section 2470. and an upper sectkm 2430. The wall thkiknesaes of 
the k>wer and intennedlate sections. 2465.and 2470. are less than (he wail thtoknasa 
of the upper sectton 2475 In order to optimally facilitats the radial expanston of the 
expandabte tubular member 2430. The tower sectton 2465 of the expandabte 
tubular member 2430 Is couptod to the mass 2450. 

The expandabte tubular member 2430 is further prevkled substentiaily as 
dtedosed In one or more of the fblhswing: 

The expanston cone 2435 te prefierably ooupted to the support member 2425 
and the coupling 2440. The expanston cone 2435 is further prelbiabiy removably 
ooupted to the expandabte tubuter member 2430. The expansion erne 2435 te 
preferably adapted to radtelly expand the expandabte tubuter member 2430 when 
the expanston cone 2435 te axtelly dtepteoed relative to the expandabte tubular 
member 2430. 

The coupling 2440 is preferably ooupted to the support member 2425 and 
the expanston cone 2435. The coupling 2440 te preferably adapted to convey 
electrical, oommunlcatton. and/or hydrauite signate to andAx- fiom the packer 2445. 
The coupling 2440 may be any number of conventtonal support membeis such as. 
for exampte. commerctelly avaitabte slick wire, biakted wire, ooited tubtog. or drilling 
stock material. 

The packer 2445 is ooupted to the coupling 2440. The packer 2445 te further 
removably coupled to the tovver section 2465 of the expand^ weiibore casing 
2430. The packer 2445 te preferably adapted to provkte sufficient frictnnal force to 
support the tower sectton 2465 of the expandabte weiibore easing 2430 and the 
mass 2450. The packer 2445 may be any number of conventtonal commercially 
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available packers. The packer 2445 Is an RTTS packer available from Haniburton 
Energy Servnes In cider to optimaOy provUe multiple sets and releases. Hydraulic 
sops inay be substltuled for. or wed to supptement. the packer 2445u 

The mass 2450 h preterably coupled to the louver section 2465 of the 
expandable tubular member 2430. The mass 2450 Is preferably setected to provWe 
a tensae load.on the l«wr section 2465 of the expandable tubular member 2430 

that ranges from about 50 to 100 % of the yiew point of the upper sectton 2475 of 
the expandable tubular member 2430. In this manner, iwhen the packer 2445 Is 
released, the axial force provided by the mass 2450 optimally radially expa^ 
extrudes the expandable tubular member 2430 off of the expansion cone 2435. 

The upper seafing mernber 2455 is preferably coupled to the outsWe surface 
of the upper section 2475 of the expandable tubular member 2430. The upper 
sealing member 2455 is preferably adapted to fluididy seal the interteoe betMfeen 
the radially expanded upper secifc)n 2475 of the expandable tubular member 2430 
and the wellbore casing 240a The upper sealing member 2455 may be any 
number of conventtonal commercially available sealing members. The upper 

sealing member 2455 Is viton nibber in order to optimally provide toad carr^ 
piessure sealing capacity. 

The louver sealing member 2460 is preferably coupled to the outside surfece 
of the upper section 2475 of the expandable tubular member 2430. The to«^ 
sealing member 2460 Is preferably adapted to fluklk:ly seal the Inteifeoe between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the open hole weBboie section 2405. Tl» loy^r sealing member 2460 may be 
any number of com«ntk)nal commercially avaaable sealing members. The tower 

sealing member 2460 is vBon mbber in order to optimally provkte toad bearing and 
sealing capacity. 

As illustrated In FIG. 24a. the apparatus 2420 is preferably poaittoned withki 
the wellbore casing 2400 and the open hole wellbore section 2405 with the 
expandable tubular member 2430 positioned in overtapping relation to the weHboie 
ca8ing2400. The weight of the mass 2450 Is supported by the support member 
2425. the expansion cone 2435. the coupling 2440. the packer 2445. and the tower 
sectkjn 2465 of the expandable tubular member 2430. In this manner, the 
intomiediate section 2470 of ttw expandabto tubular member 2430 preferably does 
not support any of 0ie weight of the mass 2450. 
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As aiuslreted in R6. 24b, The packer 2445 is then released from connection 
with the lower section .2465 of the expandable tubular member 2430. In this 
manner, the mass 2450 is preferably now supported by the support member 2425, 
expansion cone 2435. and the lower and intermediate sections, 2465 and 2470. of 
the expandable tubular member 2430. The weight of the mass 2450 then causes 
the expandable tubular member 2430 to be radially expanded by. and extnided off 
of, the expansion cone 2435. During the eytnision process, the position of the 
support member 2425 is adjusted to ensure an overlapping relation between the 
expandable tubular mait)er 2430 and the wellbore casing 2400. 

A compresstole cement and/or epoxy is injected into the annular space 
between the unexpended portion of the tubular member 2430 and the weUbore 
casing 2400 before and/or during the extrusion process. The compressible cement 
andfor epoxy is then preferably permitted to at least partiatly cure prior to the 
initiation of the radial expansion process. In this nrwnner. an annular strudural 
support and fluidic seel is provided around the tubular rnember 2430. 

As Hlustrated in FIG. 24c After the expandable tubular member 2430 has 
been oomplelaly exlmded off of the expansion cone 2435. a new section of wellbore 
casing is fomwd that preferably includes the Fadialy expanded tubular member 
2430 and an outer annular layer of a fluidieseeHng material. More generally, the 
apparatus 2420 Is used to repair or fonfn wellbore casings, pipelines, and structural 
supports. 

This mass 2450 Is positioned on top of the upper section 2475 of the tubular 
member2430. The mass 2450 Is fabricated from a thick walled tubular member that 
is concentric with respect to the support oiember 2425, and also rests on top of the 
upper section 2475 of ttte tubular member 2430. In this manner, when the 
expansnn cone 2435 exits the tubular member 2430, the expansion cone wiH carry 
the mass 2450 out of the welttore 2405. 

Referring to RGS. 2Sa to 25c an apparatus and method for coupfing an 
expandable tubular member to a preexisting structure will now be described. 
Refening to Fig. 25a. a wellbore casing 2500 and an open hole weHbore section 
2505 ere posittoned within e subtenwiean fomtat'on 2510, The wellbore casing 
2500 end the open hole wellbore section 2505 may be positkmed in any orientation 
from the vertical directkyi to approxirnately the horizontal directkxi. 

An apparatus 2520 Is uUHzed to form a new eection of wellbore casing within 
the open hole wellbore sedton 2505. More generally, the apparatus 2520 Is 
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preferably utilized to torn or repair weflbore casings, pipelines, or stnictirai 
supports. 

The apparatus 2520 preferably includes a support member 2S25. an 
expandable tubular mmnber 2530, an mpandon oone 2535, a chanter 2440, an 
5 end plate 2545, or>e or more upper seafing members 2SS5. and one or more seaBng 
members 2560. 

The support member 2525 is preferaMy adapted to be coupled to e sufaoe 
location. The support rnember 2525 b further oxjpled to the expanskm cone 2535 
The support menrit>er 2525 is preferably adapted to convey fluidic matsriab to and/or 
10 from the chamber 2540. The si4)port monber 2525 may. for example, be 
conventional commercially availatrie slick wire, bradded vvira. coiled tubing, or drilltng 
stock material. 

The exparKlable tubular member 2530 is removat>ly coupled to ttie 
expansion pone 2535. The expandable tubular member 2530 further indudes one 
15 or more upper and tower sealhg membefB, 2555 and 2560; on the outskte surface 
of the expandable tubular member 2530 in order to optimally seal the interface 
between the expandable tubular member ^30 and the wellbore cashi| 2500 and 
the open hole wellbore section 2505. 

The expandable tubular member 2530 further includes a tower sedton 2565. 
20 an intermediate section 2570. and an upper sedton 2530. The wall thtoknesses of 
the tower and intermediato sections. 2565 and 2570. are less thm the wajl tWckhess 
of the upper sectkxi 2575 in order to optimally fadlitate the radial expanston of the 
expandable tubular member ^30. 

The tower section 2565 of the expandatrie tubular member 2530 ftirther 
25 indudes the chamber 2540 and the end plate 2545. 

The expanston oor^e 2535 is preferably coupled to the support member 
2525. The expanston oone 2535 is further preferably removably coupled to the 
expahdabto tubular member 2530. The expanston cone 2535 is prsferabiy adapted 
to radialiy expand the expandable tutHjriar member 2530 wtien the expanston corte 
30 2535 is axially displaced relative to the expandabto tubular member 2530. The 
expanston cone 2535 is further preferably adapted to convey fluUto materials to 
and/or from the chamt)er 2540. 

The chamt>er 2540 Is defined t^ the intertor portton of the tower secUon 2S6S 
of the expandable tutHjIar member 2530 betow the expanston cone 2535 and above 
35 the end plate 2545. The chamtwr 2540 Is preferably adapted to contain a quantity 
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of a fluldic materials having a higher density than the fluidic materiais outside of the 
expandable tutNilar member ^30. 

The upper seaOng member 2555 Is preferably coupied to the outside surfeoe 
of the upper section 2575 of the expandable tubular member 2530. The upper 
sealing member 2555 is preferably adapted to fluidlciy seal the interface between 
the radiaDy expandiBd upper section 2575 of the expandable tubular member 2530 
and the wellbore casing 2500. The upper sealing member 2555 may be any 
number of conventional commercially available sealing members. The upper 
sealing member 2555 is viton mbber in order to optimally provide load carrybig and 
pressure sealing capadfy. 

The lower sealing member 2560 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The lower 
seaBng member 2560 b preferably adapted to fluididy seal the interte» between 
the radially expanded upper section »75 of the expandalde tubular member 2530 
and the open hole wellbore section 2505. The lower sealing member 2560 may be 
any number of conventional commerdally available sealing members. The lower 

sealing memb«' 2560 is vfion nibber in order to optimally provide load canying and 
pressure seafir^ capacity. 

As mustraled in FIG. 25a. the apparatus 2520 is preferably positioned within 
the weHbore casing 2500 and the open hole wellbore section 2505 wHh the 
expandable tubular member 2530 positioned in overlapping relation to the wiellbore 
casing 2500. 

As niustreted in PIG. 25b, a quantity of a fluidic material 2580 having a 
density greater than the density of the fluidic material within the region 2585 outside 
of the expandable tubular membo- 2530 is ir^cted into the chambw 2540. The 
difference in hydrostatic pressure between the chamber 2540 and the region 2585, 
due to the differences in fluid densities of these regions, causes the expandable 
tubular member 2530 to be radially expanded by, and extruded off of. the expansion 
cone 2535. During the exinjsion process, the position of the support merrier 2525 
is adjusted to ensure an overtapping relation between the expandable tubular 
member 2530 and the wellbore casing 2500. The quantity of the fluidic material 
2580 initiaBy injected into the chamber 2540 is sU)sequently increased as the size 
of the chamber 2540 increases during the extnision process. In this menner. high 
pressure pumping equipment is typically not required, or the need for it is at least 
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mininwEed. A oolumn of the flukDc material 2560 is maintained wilitin the support 
member2525. 

A oompressible cement and/or epoay is injected into the annular space 
between the unexpended portion of the tubular member 2530 and the weObore 
5 cas^ 2500 before and/or during the extrusion process. The oompmssible cement 
and/br epo)Qr then pr^erably pienritted to at least partially cue prior to the 
initiation oT the radial expansion process. In ihte manner, an annular stnjdurai 
support and fluidic seal is provided around the tubular member 2530. 

As illustrated In FIG. 2Sc After the expandable tubular member 2S30'has 
10 been completely extruded off of the expansion cone 2535, a new section of weRbore 
cashig is formed that preferably includes the radially expanded titular member 
2530 and an outer annular layer of a fluidic seeling malarial. More seneraHy. the 
apparatus 2520 is used to repair or fomri vveilbore casings, pipeines. and structural, 
supports. 

15 Refenrfng to FIGS. 26a to 26c. an apparatus and method for oouping an 

expandable tubular member to a preexisting structure vyill now be described. 
.Referring to Fig. 26a, a weilbore casing 2600 and an open hole wellbote section 
2605 are positioned within a subterranean formaton 2610. The weilbore casing 
2600 and the open hole weilbore section 2605 nrtay be positioned in any orientation 

20 from the vertical direction to approxinialely the horizontal direction. 

An apparatus 2620 is utilized to fbnn a new section of weilbore ca^ within 
the open hole weiibore section 2605. More generaly, the apparatus 2620 is 
preferably utilized to form or repair welRiore casings, pipelines, or structural 
supports. 

K The apparatus 2620 pr^BraUy includes a support member 2625. an 

expandable tubular menrtber 2630. an expansion corie 2635, a slip joint 2640. an 
end plate 2545. a chamber 2650. one or more sip members 2655. one or mqro 
seaHng members 2670, one or nwre upper seding members 2675. and one or nrare 
lower sealing members 2680. 

30 The support member 2625 is preferably adapted to be coupled to a surfeoe 

location. The support member 2625 Is further coupled to the expansion cone 2635. 
The support member 2625 is preferably adapted to convey fluidic materials to and/or 
from the chamtier 2640. The suf^rt member 2625 may, for example, be 
conventional commerciaDy available slide wfre. braided wire, coiled tubing, or drilling 

35 stodc material. 
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The e)(pandable tubular merrd)er 2630 is lemovabiy coupled to the 
expansion cone 2635. The expandable tubular menter 2630 further Indudee one 
or more upper and kMver sealing menriiers. 2675 and 2680. on the outside surface 
of the expaiKteible tubular member 2630 in order to optimaily seal flw inteifeoe 
between the expaiidable tubular member 2630 and the \Nepbore casing 2600 and. 
the open hole yv^OMre secflon 2605. 

The wcpandable tubular mentiier 2630 further Includes a lower section 2685. 
an Intermediate section 2690. and an upper section 2695. The wall thicknesses of 
the lower and intemwdlate sections. 2685 and 2690. are less than the wan thickness 
of the upper section 2695 in order to optimally facilitate the radial expanskm of the 
expand^>ie tut>ular member 2630. 

The lower section 2685 of the expandable tubular member 2630 houses the 
slip joint 2640, the end piale 2645. the sHps 2655. and the sealing members 2670. 
The interior portton of the fcwer secUoh 2685 of the expandable bAMJlar member 
2630 below the expansion cone 2635 and above the end piale.d^ines thechambar 
2650. The lower sectton 2685 of th« expandable tubular member 2630 lUrther 
includes one or more of the anchoring devices descrttwd above with rsferenoe to 
FiOS.1ato25& 

The expansion cone 2635 is preferably coupled to the support member 2625 
and the slip Joint 2640. The expanskxi oone 2635 Is further preferably removably 
coupled to the expandable tubutar member 2630. The mpanskm oone 2635 is 
preferably adapted to radially expand the expamtable tubular member 2630 when 
the expanston oone 2635 is axially displaced relative to the expandable tubular 
member 2630. The expansion cone 2635 is further preferably adapted to convey 
fluMic materials to and/or from the chamber 2650. 

The slip joint 2640 is coupled to the expansion oone 2635 and ttie end plate 
2645. The slip joint 2640 is preferably adapted to pern* the end plate 2645 to be 
axially displaced relative to the expansion cone 2635. In this manner, the size of the 
chamber 2650 is variable. The slip joint 2640 may be any number of conventtonal 
commercially available slip joints modified In accordance with the teachings of ttie 
present disclosure. 

The slip joint 2640 preferably includes an upper member 2640a. a resilient 
member 2640b. and a tower member 2640c. The upper member 2640a Is coupled 
to the expansion oone 2635 and the reslBent member 2640b. The upper member 
2640a is movably coupled to the tower member 2640b. The upper member 2640a 
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prefeiably includes one or more fluid passages 2640aa that pemut the passage of 
fluidic materials. The lower member 2640b Is ooupied to the end plate 2645 and the 
resilient meint)er 2640b. The lower member 2640b is movably coupled to the upper 
member 2640a. The lower member 2640b preferably includes one or more fluid 
5 passages 264(Mba that pemrnt the passage of fkikiicinaterials. The resiientnriember 
2640c is ooupied between the upper and lower members. 2640a and 2640b. The 
re^HerA member 2640c Is preferably adapted to apply an upward axial force to the 
end plate 2645. 

The end plats 2645 is ooupied to the sUp joint 2640, the slips 2655. and the 
10 sealing members 2670. The end plate 2645 Is preferably adapted to seal off a 
portion of the interior of the lower section 2685 of the expandable tubular member 
2630. The end plate 2645 Is fitfther adapted to deflne. in combbtation with the 
expandable tubular meinber 2630. and the expansion cone 2635. the chamber 
2650. 

15 The chamber 26S0 is defined i7y the Interior portion of the lower section 2685 

of the expand£A>le tubular wetrber 2630 below the expansion cone 2635 and above 
the end plate 12645. The pressurization of the chamber 26S0 causes the expansion 
cone 2635 to be axially displaced and thereby radially expand the expandable 
tubular member 2630. The chamber 2650 is preferably adapted to move upwardly 

20 within the expandable tubular member 2630 as the expansion cone 2635 and end 
plate 2645 are axially displaced within the expandable tirtnilar member 2630. 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to pwmit the end plate 2645 to be displaoed in the upward axial 
direction; but prevent axial displaoement of the end plate 2645 in the. downward 

25 direction. In this manner, the chamber 2650 is pressurized by irijecting fluidic 
materials into the chamber 2650. Because the end plate 2645 b maintained in a 
substantiaBy stationary position, relative to the expandable hjbular member 2630, 
during the injection of prsssuiized fluidic materials into the chamber 2650. the 
pressurization of the chamber 2650 preferably axially displaoes the expansion cone 

30 2635. When the slip Joint 2640 is fully extended, the slip ioint 2640 then displaces 
the end plate 2645 m the upward axial , direction. When the spring force of the 
elastic member 2640c of ttie slip Joint 2640 is greater than the fluidic pressurization 
force within the chamber 2650. the end plate 2645 Is displaoed in the upward axial 
direction. 
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The seaHng members 2670 are ooupied to the end piato 2645. TheseaOng 
memtiers 2870 are further preferably seaHngly ooupied to ttie interior walls of the 
expandable tubular member 2630. In this manner, the diamber 2650 is optlinally 
pressurized during operation cf the apparatus 2620. 
5 The upper sealing member 2675 Is preferrtily ooupied to the outside surface 

of the upper section 2B8S of the expandable tUbuiar member 2630. The uppw 
sealing member 2675 is preferably adapted to fhildidy seal the interface between 
the radially expanded upper section 2605 of the expandable tubular member 2630 
and the wellbore casing 2600. The upper sealing member 2675 may be any 
10 number of conventional oommerdaily available sealing membeiB. The upper 
seating member 2675 Is vRon mbber in order to opthnally provide load carrying and 
pressure sealing capadfy. 

The lower sealing member 2680 is preferably coupled to the out^de surface 
of the upper section 2695 of the expandable tubular member 2630. The tower 
15 sealing member 2680 is preferably adapted to fluididy seal the Intertece between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the open hole wellbore section 2605. The lower seaHng member 2680 may be 
any nurr*er of conventional commercially available sealing members. The lower 
sealing member 2680 Is vllon mbber in order to optimally provide load carrying and 
20 pressure sealing capacity. 

As illustrated In FIG. 26a. the apparatus 2620 is preferably positioned within 
the wellbore casing 2600 and the open hole wellbore section 2605 vKith the 
expandable tubular member 2630 positioned In overlapping relation to the wellbore 
casing 2600. The lower section 2685 of the expandable tubular member 2630 is 
25 then anchored to the open hole wellbore section 2605 using one or more of the 
apparatus and methods described above with reference to FIGS, la to 25c 

As niustrated in FIG. 26b. the radial expandon of the expandable tubular 
member 2630 is then inlteted by. (1) applying an upwvard axial force to the 
expansion cone 2635; and/or (2) pressurizing the chamber 2650 by ii^eding a 
30 pressurized fluidic material Into the chamber 2650. 

The expandable tubular member 2630 is radially expanded by applying an 
upward axial force to the expansion cone 2635. Once the slip Joint 2640 is liilly 
extended, the end pterte 2645 is then a)dally displaoed in the upward direction. In 
this manner, the end plate 2645 fbllows the expansion cone 2635. The chamber 
35 2650 Is pressurized when the frtctionaiforoeswcoeed a predetermined value. In this 
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manner, the axial displacement of 0te expansion cone 2635 is provided by applying 
an a)dal force that is selectively supplemented by pressurizing the chttnber 2650. 

A compressible cement and/or epoxy is injected into the annular space 
between the unexpended portion of the tubular member 2630 and the wellbare 
5 casing 2600 before and^ during the extrusion process. The compressible cement 
and/or epoxy is then preferably pemiitlBd to at least partially cure prior to the 
initiation of the radial expansion process. In this manner, an annular stnidural 
support and fluidic seal is provided around the tubulo* member 2630. 

As llustrated in FIG. 26c After the expancteible tubular member 2630 has 
10 been completely extruded off of the expansion cone 2635. a new section of wellbore 
cteing is formed that preferably includes the radially expanded tubular member 
2630 and an outer annular layer of a fluidic se^ng material. More generaOy. the 
apparatus 2620 is used to repair or fonn wellbore casings, pipelines, and sinjctural 
supports. 

15 • Ref^ng initially to «G. 27, a prelierTed method 2700 of couping an 
expandable tubular member to a preexisting stmcture indudes the steps of: (1) 
coupling the expandabia tubular member to the preexlstir>g structure by axially 
displacing an expansion cone; and (2) radially expanding the expandable tubular by 
applying dined radial pressure. 

20 As iUustrated in FIG. 28, in step 2705, an expandable tubular member 2805 

. is coupled to a preexisting weHbore casing 2810 positioned within a subterrariean 
tomretion 2815. The wellbore casing 2810 further includes an outer annular layer 
2820 of a fluidic seaHng material such as. for example, oemenL The expandable 
tubrfar member 2805 may be coupled to the preexisting wellbore casing 2810 uskig 

25 any number of conventional commerciaHy available methods for oouf^ an 
expandable tubular member to a preexisting structure such as. for example, puling 
an expansion obne. through a tubular member, or pusMng an expansion cone 
through a tubular memtier using a pressurized fluidic material. The expandable 
tubular member 2805 is coupled to the preexisb'ng structure 2810 using one or more 

30 of the apparatus and nrwthods disclosed in the foiJowing: (1) U.S. utility patent 
application serial no. 09/454.139. attorney dodcet no. 25791.3.02. filed on 
12/3/1999, which deimed the benefH of the filing date of U.S. provisional patent 
appication no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998: <2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 

35 on 2/23/2000. which dalmed the benefit of the fUing date of U.S. provisional 
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application no. 60/121.702. filed on 2/2S/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket na 25791.8.02. filed on 2/10/2000. which 
daimed the benefit of the filing dale of U.S. provisional application m>. 60/119.611, 
attorney docket no. 25791.8: (4) U.S. utility patent appScatkm serial no. 09/440.336. 
5 attorney docket no. 25791.9.02. filed on 11/15/1099. which daimed the tMiwfit of 
the filing date of U.S. provistonal appiicafion no. 60/108.556. attorney docket na 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application na 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent applh»Uon no. 00/523.46a attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the tieneflt of the filfcig date of 

10 U.S. provisional application no. 60/124.042. filed dn 3/11/1999; (7) U.S. uHlty patent 
application no. 09/512.895. attorney docket no. 25701.12.02. filed on 2/24/2000. 
which daimed the benefit of the fiHng dates of U.S. provistonal applicalton no. 
60/121.841, attorney dctcket no. 25791.12. fBed on 2/26/1999 and U.S. provistonal 
appOcatton no. 60/154.047. attorney docket no. 25791.29. fited on .9/16/1099; (8) 

15 U.S. utiKty applicatkxi no. 09/511,941. attomey docket no. 25791.16:02. filed on 
2/24/2000. whtoh daimed the benefit of the filing data of U.S. provisional serial no. 
60/121 .907. attomey docket no. 25791 .16. fitod on 2/26/1999; (9) U.S. utility patent 
appitoatton no. 09/588.946, attomey dock^ no. 25791.17.02. ffled on June 7, 2000. 
which daimed the benefit of the filing dale of U.S. provistonal patent appiicatton 

20 serial no. 60/137,998. attorney docket na 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appiicatton no. 09/559.122. attorney docket no. 25791.23.02. fited on 
4/26/2000. which daimed the benefit of the filing date of U.S. provistonal appHcatton 
no. 60/131,106, attomey docket no. 25791.23. fitod on 4/28^1999; (11) U.S. 
provistonal applteafion no. 60/146.203. attomey docket no. 25791.25, filed on 

25 7/29/1999; (12) U.S. provisional appUcatton no. 60/143.039. attomey docket no. 
25791.26, fitod on 7/9/1999; (13) U.S. provistonal patent applteatton serial no. 
60/162.671. attomey docket no. 25701.27. fited on 11/1/1999; (14) U.S. pravtetonal 
appiicatton no. 60/159,039. attomey docket no. 25791.36. fited on 10/1^1999; (15) 
U.S. provisional patent appiicatton no. 60/159.033. attomey docket no. 25791.37, 

30 fitod on 10/12/1999; and (16) U.S. provistonal patent appiicatton no. 60/165.228. 
attomey docket no. 25791 .39, fited on 1 1/12/1999. 

Preferably, the amount of radial expanston provkled in step 105 ranges from 
about 5% to 20%. 

As iilustaated in FIG. 29. in step 2710. at least a portton of the expandable 
35 tubutar member 2805 is further radially expanded by using a radial expanston tod 
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2905 to apply direct radial pressure to the expandable tubular memt)er 2805. The 
radial expansion tool 2905 may be any number erf conventional radial expansion 
tools suHabie for applying direct radial pressure to a tubular member. The radial 
expansion tool 2905 is provided substantially as disclosed on one or more of the 
5 following U.S. Patents: 5.014,779 and 5.083.608. the disclosures of which are 
incorporated herein by reference. The amount of radial expansion of the 
expandable tubutar member 2805 provided in step 2710 ranges up to about 5%. 
The radial contact pressures generated by the radial expansion tool 2905 in step 
271 0 range from about 5.000 to 140.000 psL in order to optimally plastically defbrni 

10 the expandable tubular member 205 to the final desired geometry. 

The radial expansion provided in step 2705 is Omiled to the portion of the 
expandabte tubular member 2805 that overteps with the preexisting wellbore casing 
2810. In this manner, the high compressive forces typically required to radially 
expand the portion of the expandabte tubular member 2805 that overteps with the 

15 preexisting vvelbore casing 2810 are optimally provided. 

The radtel expansion in step 2705 radially expands the expandabte tubular 
member 2805 to provide ah inside diameter substantially equal to the inside 
dtemeter of the pre-existing wellbore casing 2810. In this manner, a nrxxio-dtemeter 
weHbore casing is optimally provided. 

20 Thus, the method 2700 provides a 2-step radtel expansion process that 

utilizes: (1 ) a retattvely quick rnethod of radtel expansion for the majortt^ 
expansion; and (2) a high contact pressure method for the remaining radtel 
expansioh. The method 2700 te used to fbmi or repair wellbore casings, pipelines, 
or structural supporte. 

25 The method 2700 further provides an apparatus and method for coupling an 

exparidabte tubular member to a preexteting stnicture. The expandabte tubuter te 
initially coupled to VttB preexistirig stnicture by axtelly dteptedng an expansion oone 
witiiln the expandabte tubuter member. The e)9>andabto tubuter member te then 
furttier radially expanded by applying a radial foroe to the expandabte tubular. The 

30 apparatus and method have wide application to the formation and repair of weilbore 
casings, pipelines, and structural supports. The apparatus and mettiod provide an 
efficient and rellabte mettiod for forming and repairing wellbore casings, pipelines, 
and structural supports. In a preferred inrplementetion. the initial radial expansion of 
the expandabte tubuter member by axiaily displadrtg the expansion cone provide 

35 from about 5% to 25% of radtel expansion, and the subsequent application of direct 
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rmfial pressure to the expandable tubular member piovfcles an additional radial 
expansion of up to about 10%. in tt^ inanner. \ho desired final geometry of the 
radially expanded tubular member is optimally achieved in a time efRdent arid 
reflable manner. This method and apparatus is particuiarly useful in optimally 
5 creating profiles and seal geometries for Uner tops and for connections between 
jointed tubulars. 

The expansion oones 130. 230, 325. 1030. 1130. 1225. 1325. 1435. 1440. 
1525. 1530. 2030. 2335, 2435. 2535. 2635. and the expandable tubular members 
140. 240. 335. 1040. 1140. 1235. 1335. 2025, 2330. 2530. 2630 may be provided 

10 substantialy as dtedosed In one or more of the foUowing: (1) U.S. utiUty patent 
appication serial no. 09/454.139. attorney dodcet no. 25791.3.02. filed on 
12/3/1999. vtAiich claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attorney dodwt no. 25791.3. filed on 12/7/1998; (2) U.S. 
utiSty patent application serial no. 08^10.913. attorney dodcet no. 25791.7.02, filed 

15 on 2/23/2000; which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appication 
serial no. 09/502,350. attorney dodcet no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing dale of U.S. provisional application no. 60/1 19,61 1, 
attorney docket na 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 

20 attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provistonsd appikation no. 60/108,558. attorney, doek^ no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460. attorney docket 
na 25791.11.02, filed on 3^0/2000, which claimed the benefit of the fifing date of 

25 U.S. provistonal applicatton no. 60/124,042. filed tin 3/1 1/1 999; (7) U.S. utility patent 
appiicatkm no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121,641, attorney docket no. 25791.12, fitod on 2/26/1999 and U.S. provistonal 
applicatton no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 

30 U.S. utility appltoatton no. 09/511.941, attorney docket no. 25791.16.02, fitod on 
2/24^000. which daimed tlie benefit of the filing date of U.S. provistonal serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appltoatton no. 09/588,946, attorney docket no. 25791.17.02, fitod on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provistonal patent appltoatton 

35 serial no. 60/137,998, attorney docket na 25791.17. filed on 6/7/1999; (10) U.S. 

67 


utflify patent application no. 09/559.122. attorney dodcet no. 25791.23.02, filed on 
4/28/2000. wMch dainned tiie bene^ of the ffling date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23. fBed on 4/26/1999: (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29^1999; . (12) U.S. piovistonal applkatnn na 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. proviskmal patent applteation serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
applicatkm no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1 999;. (15) 
U.S. provisionai patent applicatkm no. 60/159.033, attorney docket no. 25791.37, 
filed on 10^12/1999; and (16) U.S. provisnnal patent applkation no. 60/165.228, 
attorney docket no. 25791 .39, filed on 1 1/1 2/1 999. 
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CONVERSION OF IMPERIAL UWITiS TO METRIC UWITS 


■ 25(y»Fto450»F = ^l.t^C to 232J?»C 

5000 psi to 140,000 psi = 3.447 x 10' NAn* to 9.653 x 10»N/ht' 

5 0Tto45O»F = -17.8»Cto232.ZC 

3 in = 76.2 mm 

2 X 10^ in* to 5 X 10-' In' = 0.129 mm' to 32.26 mm' 

The tellowino are Reolatefed Trade yarta 

10 

Viton 

TorqTrtm III 
EPMudlib 

15 . • 
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1. A system for coupling an expandable tubular menrtber to a preexisting 
stnjcture, oomprisoig: 

means fior positioring the tubular member and an expansion oone wttttin the 
preexisting stnicture; 

means for anchoring the tubular member to the preexistEng structure; 

means for axially displadng the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular merrten and 

means for injecting a lubricating fluid into the trailtng edge of the interface 
behMeen the expansion cone and the tubular member. 

2. The system of daim 1, further comprising a lubricating fluid, vvherein the 
lubricating fluid has a viscosity ranging from 1 to 10.000 centipobe. 

3. The system of daim 1, wherein the means for Ir^ectlng indudes: 
injecting lubricating fluid into a tapered end of the expansion cone. 

4. The system of daim 1 , wherein the means for injecting indudes: 

means for injecting lubricating fluid into the area around the axial midpoint of 
a first tapered end of the expansion cone. 

5. The system of dabn 1. wherein the means for injecting Indudes: 

means for injecting lubricating fluid into a second end of the expansion oone. 

6. The system of daim 1 . wher^ the means for injecting ifidudes: 

means for injecting lubricating fluid onto a tapered ftst end and a second end 
of the expansion cone. 

7. The system of daim 1 , wherein the means for injecting indudes: 
nieans for injecting lubricating flukl into an interior of the expansion cone. 

8. The system of daim 1 , wherein the means for Injecting indudes: 

means for injecting lubricating fluid through an outer surfooe of the 
expansion oone. 
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9. The system of daim 1. wherein the means for Injecting includes: 

means for injecting the lubricating fluid mto a plurality of discrete locations 
along ttie trailing ec^e portion. 


5 10. The system of daim 1. further comprising a lubricating fluid, wterein the 
lubricating fluid comprises: . 
driOing mud. 

11. The system of daim 1 , wherein the means for axially displadng the 
1 0 expartsion cone indudes: 

a means for pressurizing at least a portion of the interior of the tubular 
member. 

1 2. The system of daim 1 , wherein the means for axialiy displadng the 
15. expansion cone indudes: 

a rnearis for injecting a fluidic material into the tubular nriember. 

13. The system of daim 1 , wherein the means for axially displadng the 
expansion cone indudes: 

20 a means for displadng the expansion cone into the tubular nriember. 

14. . The system of daim 1 . wherein the means for axially displadng the 
expansion cone indudes: 

a means for displadng the expansion cone out of the tubular member. 

25 

1 5. The system of daim 1 , wherein the means for axially displadng the 
expansion cone radially expands the tubular member by 10% to 20%. 

1 6. The system of daim 1 . further comprising a means for applying direct radial 
30 pressure to the tubular member. 

1 7. The system of daim 1 . further comprising a preexisting structure which 
indudes a wellbore casing. 
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18. "ntesystemofdaiml. further comprising a preexisting strudu 
includes a pipeDne. 

19. The systenti of claim 1, further oomprisirtg the preexlstirjg structure 
■ndudes a structural support 

20. The system of daim 1 . further comprising an expansion cone, wherein the 
expansion cone comprises an angle of attack ranging firom 10 to 30 degrees. 

21 . The system of daim 1 , further comprising a tubular memtier. wherein the 
tubular member includes: 

an annular member, having: 

a wall thickness that varies less than 8 %; 

a hoq) yIekJ strength that varies less than 10 %; 

imperfectkMis of less than 8 % of thiB wall thtekness; 

no faiure for radial expanskxis of up to 30 %; and 

no necking <rf the walls of the annular member for radial expansions of up to 

25%. 


22. The system of daim 1. further comprising a tubular member, wherein the 
tubular member indudes: 

e flist tubular member 

a second tubular member; and 

a pin and box threaded connection for coupling the first tubular member to 
the second tubular member, the threaded cohnedfon induding: 

one or more seaflng members for sealing the Interfoce between the first and 
second tubular members. 

23. The systern of daim 22, wherein the one or more sealing members are 
positk)ned adjacent to an end portion of the threaded connedkNi. 

24. The system of daim 22, wherein one of the sealing members is positkxted 
adjacent to an end portkxi of the threaded connection; and virtieiBin another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 
connedton. 
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25. The system of daim 22. wherein a plurality of the one or more sealing 
members are positioned adjacent to an end portion of the threaded connection. 


5 26. The system of daim 1, further oomprt^ a tut>ularmemt>er. wherein the 
tubular member indudes: 

a layer of a lutKicant bonded to the interior surfece of the tubular member. 

27. The system of daim 26, wherdn the lubricant comprises a metallic soap. 

10 

28. The system of da^ 26, wherein the lubricant is d>emically bonded to the 
interior surface of the tubular member. 

29. The system of daim 26, wherein the lubricant is medianicaily bonded to the 
15 interior suffece of the tubular member. 

30. The system of daim 26, wherein the lubricant is adhesively bonded to the 
interior surfece of the tubuler member. 

20 31 . The system of daim 30, wherein the lubricant indudes epoxy. molybdenum 
disulfide, graphite, aluminum, copper, alumisilicate and pdyethylenepolyamlne. 

ZZ The system of daim 1 , further comprising a tubular member, wherein the 
tubular nnember indudes: 
25 a pair of tubular members having threaded portions coupled to one another, 

and 

a quantity of a sealant within the threaded portions of the tubular members. 

33. The system of daim 32, wherein the sealant is seleded from the group 
30 consisting of epoxies. thennosetting sealing compounds, curable sealing 

compounds, and sealing compounds having pdymerizable materials. 

34. The system of daim 32. wherein the sealant indudes an initial cure cyde 
and a final cure cyde. 

35 
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35. The system of daim 32, wherein the sealant can be stretched iq) to 30 to 40 
percent without failure. 

36. The system of daim 32, wherein the sealant is re^stant to conventional 
wellbore fluidic materials. 

37. The system of daim 32, wherein the material properties (rf the sealant are 
substantially stebte for temperatures ranging from -17.ff€ to 232.2<C (0 to 450T). 

38. The system of daim 32, wherein the threaded portions of the tulHiter 
memt)ere indude a primer for improving the adhesion of the sealant to.the threaded 
portions. 

39. The system of daim 1 . further comprising a tulMilar mender, wherein the 
tubular member indudes: 

a pair a rings for engaging the preexisting stnjdure; and 
a sealing element positioned between the rings for sealing the interfaoe 
between the tubular memt)er and the preexistirtg structure. 

40. The system of daim 1 , further comprising a tubular member, wherein the 
tubular memt^er indudes: 

' a first preexpanded portion; 
an intennediate portion ooupted to ttie first pree)9>anded portion induding a 
sealing element; and 

a second preexpanded portion ooupted to the intennediate portion. 

41. The system of daim 1, further comprising: 
a tubular member, 

an expansion cone; 

a support member induding a fluid passage, the expansion cone, coupled to 
the support member, the tubular member coupled to the expansion oone; 
a slip joint coupled to the expansion cone; 
an end plate coupled to the slip joint; 
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a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
the interior portion of the tubular member between the e)qpansion cone and the end 


5 42. The system of dalm l. further cotT?>rfelng a tubiterr^ 
tubular member includes a slotted end portion. 

43. The system of claim 1, further comprising a tubular member and an 
expansion cone, wherein the fajbular member and the expansion cone define a 

10 chamber adapted to be pressurized. 

44. The system of claim 43, further comprising a fluldic passage coupled to the 
chamber. 

15 45. The system of daim 1 i further comprising a lubricating fluid In an Interface 
between the expansion cone and the tubular member. 

46. The system of daim 4S, wherein the lubricating fluid comprises: 
drilling HHid. 
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